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NOW AVAILABLE IN STANDARD FLAT PANELS 


Now electronic boxes, mounting panels, mobile 
equipment shelters and primary aircraft structures 
—including bulkheads, decks, doors and racks — 
can be fashioned from lightweight structural sand- 
wich panels in your shop with ordinary shop 
equipment! 

For Goodyear Aircraft Corporation now makes 
available for immediate delivery its Bondolite— 
in standard flat panels of popular sizes (S' x 10' 
and 4' x 10') in a variety of cores and gauges, all 
meeting rigid military specifications. WRITE 
FOR the complete list, specifications, and easy 


Fabricate-it-Yourself instructions prepared by 
Goodyear Aircraft— a pioneer builder of rigid, 
lightweight structures. Goodyear Aircraft Corpo- 
ration, Dept. 916AD, Akron 15, Ohio. 


AVAILABLE TOO IN Semi-Standard Panels 
which offer a wider selection of Face materials 
and over-all thickness; IN New “Type-Z" 
Panels for weight-savings of SQ% over solid 
materials— can be riveted or bolted just like 
solid sheet aluminum! 


STRUCTURAL PANELS BV 


GOODYEAR AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona 




DrnillDrn ' ^ lightweight, low-loss, radiation-free cable with electrical 

uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


Coaxial CMe 

A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 

With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 

1. Twice the efficiency of solid dielectric (RG-8*/v) type of cable now in 
general use. 

2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 

3. Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 

4. Greater efficiency and improved system performance without the use of 
additional electronic components. 

5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 

6. Lighter and smaller than many cables now installed in aircraft. 

Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 

PHEIPSOODBE COPPER PmUCTS 

CORPORATION 

300 PARK AVENUE, NEW YORK 22. N.Y. 




AVIATION CALENDAR 


Dec. 16-Arm\ Aviati-m C<;iitr.K:l Scniccs 
ton, n. C. Sponsor- AttonaiitK-al Ttaiii- 


l)ec'^ Wriflit Brrtlicts Lecture, 

Natural HKtoiy Rldg.. Smithsonian Insti- 
tution \Vashiii|ton, R. C. Or. Alc:sandcr 
II. l-laN, diief Air f-orcc scientist, will 
speah on "High Tempe-ratnres in Hyper, 
sonic l-lon-l’lissitnl I’rimiplcs and l'i\- 
periniciital Techniques,'' lOr. Klax will 
rcpc. 1 t his lecture <in Dec. 18 before the 
I,\S Clcseland Section, oi> Dec, 21 be- 
fore the I\.S Los \ii|dcs Section, and 
Dee. 22 before the l.SS 'lc\as Section, 
Dec, 26-30— Sixth Kine Orange Interna- 
tional Model Plane Nleet. Miami, Fla. 
Dec. Zh-Sl-.^mmal Meeting. ,\merican 
\ssn. for the ,\dv,incemcnt of Science, 
Morrison Hotel, Chicago. HI. 
fan. 11-13— Sixth National Svniposimn on 
Reliability and Quality Control in Elec- 
tronics, Statler-llilton Hotel. Washing- 
ton. D. C. 

Ian- IMfi-Uith .\nuiiiil Technic.ll Confer- 
ence, Sixiely of I’la'lies f'.ngineets, Con- 
rad ffilton Hotel, Chicago, III. 

)aii. I8.21-Si\th .\nmial Meeting .\inetican 
Mtronautie-jl Meeting. Shitk-r-Hilton Ho- 
M. \e« York. N. 3'. 

fail, 25.28-28th ,\nmial Meeting, Institute 
of the .\e-tonaiitical Sciences, Hotel .-\stoi. 
New York, N. Y. Honors Night Dinner. 


Ian. 26. 


(an, 28-29-Solid Propellants Conference, 
■American Rocket Society. Princeton Uni- 

leK'^l-V-Wi'iiter Conference &■ Exhibit, 
Instrument S(-ciet\ of .\meriea. Rice flo- 
tel and Sam Houston Colise-niii. Houston, 
Te-s. 

Feb. 3-l-Sixth Annual Midsvest Wcldiiig 
Conference, tllinois Tech Chemistry 
Bldg.. Chicago. 111. Sponsors: .\niioiir 
Research f-'oiindation of Illinois Institute 

(Continued on page 6) 




liquid cooling units for 50 to 50,000 watts dissipation 


TEMPERATURE CONTROL EXPERIENCE: 


are completely 
components as 
pumps, heat exchangers, air impellers, reser- 
voir, coolant flow and temperature inter- 
locks and similar parts. 

Cooling capacities of existing systems 
range from 1,000 to 22,000 watts dissi- 
pation rates- Eastern cooling packs take 
ambient teni^ratures from — 55”C to 
-pSS°C in stride, and perform to altitudes 
of 60,000 ft. 


Extensiy-c experience in missile applica- 
tions has enabled Eastern to develop sys- 
tems unusually compact and light as well 
as highly reliable. At the same time. 
Eastern is able to provide at minimum 
cost equipment engineered to a specific 
need by using missile-proved components 
designed to your system configuration. 



EASTERN 

INDUSTRIES 

INCORPORATED 

100 SSlFf SHEET 5 
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Here is a man you should know 

he’s a DELAVAN FUEL INJECTOR SPECIALIST 


James R. Bnicker specializes in injection devices using flow controls. He’s a 
Senior Prajcct Engineer with Delavan. And during Isis six years of developmental 
experience, his prtxlucts have become bill-of-material items on sosne of the 
world’s most advanced jet engines for aircraft and missiles. 

It's specialized engineering talent like Jim Brucker's that has made Delavan first 
choice for fuel injection problem solving. If fluid metering and atomization are 
part of vour product, take advantage of Dclavan’s specialized experience and 
proven abilitv to deliver aircraft qualitv. Send .speeifications to the addre.ss below 
for obligation-free recommendations. 



WORLO 5 LUSeST MtNUFACTlIRES OF NOZZLES • WEST DE3 MOINES • IOWA 


(Confhiued Irani page 5) 
of Tcclinolog)': Chicago Section, Ameri- 
can \\ tiding Socict)’. 

Feb. J-5— 1960 Winter Convention on Mili- 
tary Klectronics. Institute of Radio bngi- 
lU'crs. Biltimire Hotel. Los .Angeles. 

Feb. 10-12— Seventh .\nmial Solid-State Cir- 
cuits Conference. Philadelphia, I’a. Spon- 
sors; Institute of Radio Kngineers; .\incti- 
can Institute of Mlectritai Engineers; Uni- 
versity of Pennsyhauia, 

Feb. 16-18— I'lrst National Syniposiiiiii on 
Noiidestnictise Jesting of Aircraft and 
Missile Components, Hilton Hotel, San 
Antonio, lex. S)>onsors: Soiitlnscst Sec- 
tion, Soi'iety for Nondestructive testing: 
Soutlisvcst Research Institute. 

Mar, 10-11— National flight Propulsion 
Meeting tJassifiedl, Institute of the 
.Aeronautical Scieuccs. Cleveland. Ohio. 

Mar, 23-25— Ssinposiiiiii oil Optical Spectnv 
nietriL Mcasiiteinciit of High 7'cmpera- 
tiires, Unisersity of Chicago. Chicago, 
111. Sponsors; Uiiiversits of Chicago's .Ap- 
plied Science Loboratorics; Jarrcll-Ash 
Co,; National Science Foimdation. 

.Apr. 6-8- Structural Oesigti of Space A'clii- 
cles Coiiferciicc, Billmorc Hotel, Santa 
Bailrara. Calif, Sponsor: American RiK'ket 
Society's Structures and Materials Com- 

Apr. 6-8—1960 National Meeting "Hyper- 
Enviromiients- Space Frontier," Institute 
of Environmental Sciences. Biltniote Ho- 
tel, Izis .Angeles, Calif. 

.Apr. 19-21- International Symposium on .Ac- 
tive Networks and Feedback Systems, 
Engineering Societies Bldg.. New York. 
N. Y. Sponsots; Polytechnic Institute of 
Brooklyn; Pepartment of Defense Re- 
search .Agencies; Institute of Radio Eiigi- 

Apt, 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
.Aeronautical Sciences, .Ambassador Hotel. 
Iz3s .Angeles, Calif. Cosponsors; National 
.Aeronautics and Space Administration; 
the Rand Corp. 

Apr. 21-22— Southwest Metals i' Minerals 
Conference "Metals and Materials for the 
Spate .Age," .American Institute of Min- 
ing, Metallurgical and Petroleum Kiigi 
neers. .AmIrassadoT Hotel, Los .Angeles. 

.Apr. 25-29— -list .Annual Convention and 
Exposition. .American Welding Society, 
Biltiiiorc Hotel and Great AA'e.stcm Ex- 
hibit Center. Los .Angeles. Calil, 

.Apr. 27-28— National Meeting on Space .Age 
Materials, Cincinnati Chapter of the 
.American Society for Metals, Sheraton 
Gibson Hotel. Cinciirnati. Ohio. 

May 9-11—1960 Symposium of the Insti- 
tute of Radio I'lnginccrs' Professional 
Crimp on Microwave Theory and Tech- 
niques, Hotel del Coronado, San Diego, 
Calif, 

May 9-13— Second Soiithn cstern Metal Con- 
gress and Exposition. .American Society 
for Metals, Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex. 

May 10-12- 1960 Electronic Components 
Conference. AA'iUard Hotel, AA'ashington. 
D. C. Sponsors: Institute of Radio Engi- 
neers' Professional Group on Component 
Parts; .American Institute of Electrical 
Eirgincers; Electronic Industries .Assn,; 
Western Electronic Mannfactiircrs Assn. 
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NOW! A Complete New juarmm Catalog 
of Aircraft/Missile Tube Joint Products 



Here is complete design information for oircroft and 
missile engineers working with tubing and duct joints. 
This new 40-page Mormon Catolog No. 800 contains 
helpful design data plus full product information on 
these Mormon products; 

CONOSEAl Tube Joints for all fluid systems, includ- 
ing liquid metai, requiring o perfect seal under 
extremes of pressure and temperature. 

CONOSEAL Pipe Joints for heovy-duty fluid systems 
On aircraft, missile and nuclear systems. 


J-1 1 and U-1 1 Joints for positive seal of goseous 
and liquid systems over a wide ronge of temperatures 
and pressures. 

J-1 3 Joints for hot gas and air systems requiring a 
dependable seal. 

V-Band Couplings ond flanges in a wide range of 
sizes ond styles for any fastening ond joining 
application. 

Order your copy todayl Just All in and mail the 
coupon below for quick service. 

CONOSEAL 4 on Anrooirip TroUamorli 


~n\eroquip 


MARMAN DIVISION 





How to remotely synchronize valves in a temperature range of -100° to 1200°. Or . . . 


60%, space by ^ 

without afte'ctini 
Or, get precision r 
possible before . . . 
that is 95% efficien 


weight of a 
em by S4%- 
3%. Or, run 


The "how” is' with TElEfLEX"" ... the 
"why" is the exclusive Teleflex helix wire 
cable design. No remote control cable 
anywhere gives such high sensitivity and 
response . . . such a reduction in weight 
and backlash ... such design freedom 
with straight line, angular a/id unlimited 
rotary motion ! 


The technical advances made possible with 
Telefcex cable mean that Teleflex engi- 
neers have gone further and can offer 
mart in the development of complete 
mechanical control systems for any pur- 
pose. Write today ... for catalog, or help 
on your specific problem. Teleflex Incor- 
porated, North Wales, Pennsylvania. 


T£L£FL£X SYSTEMS offer uneqaaled design flexibilily because they 
are the only systems fo offer all three types of mechon/ca/ mofion... 


G 


TELEFLEX 









On turbines... in compressors... 
in hydraulic units — and in a host of 
other vital locations — the bearings 
must deliver at critical moments. 

A high proportion of them are 
solid cylindrical roller bearings . . . 
very simply because they do a bet- 
ter job over a longer period in less 
space. 





ROLLUIRy 

/ f- f^of 
BEARINGS 


Just how a Rollway Air-Rol Bear- 
ing will fit in critical applications is 
explained in the new Air-Rol Data 
Book, It contains new and vital 
criteria for bearing selection. A let- 
ter on company stationery will 
bring it to any qualified person by 
return mail. Rollway Bearing Com- 
pany, Syracuse, N. Y. 


etGIKEERINS ' 



*%ikorsky S-64 
-new 8-ton 
payload 
turbine-powered 
flying crane 


HIGH CAPACITY-With an 8-ton payload, Sikorsky’s new S-64 
turbine-powered crane, will carry three tons more than the 
experimental S-60. It is the first in a new family of 
Sikorsky turbocranes designed to carry up to 40 (ons. 

TOP VERSATIUTY-In restricted areas where even a helicopter 
cannot land, the S-64 is designed to raise and lower loads 
on a hoist, as above. Where landings are possible, cargo 
can be attached by cable to four hard points on the fuse- 
lage, The S-64 is designed to straddle bulky loads nine 
feet high and almost 20 feet wide. A variety of passenger 
and cargo pods, bins and platforms, plus almost vibration- 
free suspension will make the S-64 a Universal Transport 
Vehicle of unprecedented versatility and usefulness for 
military or commercial service. 

PROVED DEPENDABILITY-Sikorsky's program of step-by-step pro- 
gression with thoroughly proved designs and components 
will assure users utmost dependability. Vital rotor as- 
semblies, gearing, controls, and other dynamic com- 
ponents for the S-64 have been proved by years of service 
in Marine Corps and Army S-56-type helicopters. The 
crane concept has been tested and demonstrated for 
many months in the S-60. 

FIRST FLIGHT- The first S-64 is programmed for flight in the 
fall of I960.' 


Three system test stand console designed by Western Gear for field servicing of ConvairF-lOC Vari-Duct Drive unit. Fourteen 
individual performance tests guarantee reliability. High pressure hydraulic lest at 4500 pel, low pressure at SOO psi, pneumotic 
emergency test at SSOO psi. Features built-in include safety precautions to prevent unit damage during test and calibration. 
Performs static, operational, load, stall and running tests, includes counter and recorder. Stainless steel piping throughout. 




WITH GSE EQUIPMENT BY WESTERN GEAR! 

The Achilles Heel of all aviation equipment is reliability. At Western Gear, we have identified 
our product contributions with the slogan. "The Difference Is Reliability." Western Gear 
produces test stands and consoles that are designed with capabilities to quickly and efficiently 
check out wide varieties of both airborne and ground equipment. The console illustrated 
is indicative of Western Gear design and productivity: it was specifically designed 
to completely, quickly and accurately check out the Vari-Duct Drive used on the Convair F-106. 

In this instance, the drive is also our product. No matterwhat your test requirements 
may be, Western Gear can make an outstanding contribution to the effective solution of 
your problem. Write, wire or telephone m 

"the difference is Teliability" 


:w®-c 


SIKORSKY AIRCRAFT , Stratford, Connecticut 

.4 division of United Airera/l Corporation 


WESTERN GEAR CORPORATION • PRECISION PRODUCTS DIVISION • P.O.BOX 192 •lYhWOOD.CAUF.* NEvada 6-0911 






Propulsion through the ages... 


roTol 

The world’s mosi experienced manufaclurers of lurbo- 

propellers — over 6,000,000 hours of flying lime. 

States 



If you design fluid handling, 
transfer, or hydraulic equipment, 
you already know Teflon hose. 

Wonderful! Except, up to this time ^ 

larger diameters were not really 
flexible. But now look! 

SPRINGFIELD "400"** WITH FINGER FUXIBIUTY 
ONLY TITEFLEX HAS IT! 

• Minimum bend radius: only SVs times 
the hose diameter! Thanks to the exclusive 
TITEFLEX process. 

• Teflon innercore with all its properties. It’s 
tough, lightweight, inert, resistant to corrosion 
and temperature extremes. Flex life is 
almost endless. 


design with 
large diameter 


Teflon' 


• Available now up to 2" in diameter, lengths to ^ 
25 feet (soon to 50!). 

• Fittings prove failure-proof-right up to burst 
pressure of hose! 

• In many cases, a shorter Springfield “400” hose 
can replace extruded hose at big savings. 


titeflex inc. Springfield 


T/v's IS an actual photograph of Vh" Springfield hose. 



a new look at 

HIGH SPEED CAPABILITY 
in STRATOPOWER pumps 



We used to distinguish "high sjjeed" and "regidar”, BLT. . . 


With STRATOPOWER "high speed” denotes not a specific group of models but a characteristic. No departure from 
basic design has been made to achieve high speed capability — STRATOPOWER engineers have simply "let out" the speed 
favoring factors inherent in a thoroughly tried and proved design. The experience gained with "high speed” pumps has 
readily been fed back into "regular ’ models. 

Now the Barriers Are Down! 


STRATOPOWER can provide "regular” 6 gpm pumps for limited life applications demanding 7,000 rpm and sound 
reliability — 50 highly satisfactory Itorsepowcr in a 16-Ib. package! This and other new possibilities indicate that the old speed 
standards have been obsoleted, 

You ■will be amazed at the speed ranges now available in an extensive seleition of STRATOPOWER models. 

Before dismissing any hydraulic application possibility on the basis of excessive speed requirement, check with your 
STRATOPOWER representative. He will be happy to discuss models and speeds in combinations you never before considered. 
It is possible that, in your specific application, even the speed shown above can be exceeded considerably, 

Veil qualified engineers in hydraulic and control design ace invited to investi* 
gate their potential as a member of the STRATOPOWER organization. Please 
contact W, G. Watkins, Personnel Manager. 
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A. unique approucli 

to problems of 
ATJTOMATIC CHECKOUT 
and MONITORING 


MSI — Monitor Systems Incorporated — is an auton- 
>mous subsidiary of Epsco, Incorporated . . . leader in the 
held of data control and a pioneer in the development 
and manufacture of automatic checkout and monitor- 
ing equipment, MSI offers technical talent of the 
highest calibre, backed by Epsco's long expe- 
rience in this highly specialized held. 

To these advantages is added another impor- 



r talent, all the research, design 

and productive effort arc con- 
centrated upon a single objective 
. . , the advancement of automatic 
checkout and monitoring systems 
technology for weapon systems and sub- 
systems testing, aircraft pre-flight testing, 
nuclear reactor monitoring, process monitor- 
ing, component testing. 

Current projects at MSI amply demonstrate the 
specific and tangible advantages that result from 
this unique set-up, 

We are completely staffed at all engineering levels — 
ready to fulfill your automatic checkout and monitoring 
needs. Inquiries are invited in regard to your requirements. 


l^OISriTOR. S'ySTElMS l]SrOORP»OR.A.TEID 
Fort 'WaaHington., Fennsylvanla 


A. su-toBiOiary of inoorrsoratecl 


Gpia systems management 


SPL’s contracts for the FAA's experimental 
data processing central — the heart of 
tomorrow's air traffic control system-point 
up the diverse talents required of an effective 
systems manager. 



As prime contractor for this FAA Bureau of 
Research and Development project, SPL 
contributes to the design and assumes 
responsibility for direction, schedulas. plans, 
budgets, and the performances of nine 
associated companies. Necessary technical 
capabilities include broad knowledge of 
air traffic control problems, computers, data 
handling, radar, communications, human 
engineering, and "systems thinking" capable 
of.integrating these varied disciplines Into 
a practical, workable system. 

The FAA data processing central Is but one 
of a number of current airborne and 
ground-based programs reflecting SPL's 
capabilities as systems manager. Supporting 
these programs are a "systems" oriented 
technical organization, a "customer" 

capability from research, engineering, 
and manufacturing on through to 
customer service. 

The systems management skills of GPL are 
available to you. Write for further details on 
the application of these skills to your problem. 

GPL Avionic Division/ airborne navigators/rnissiie guidance/ 
radar/ airborne computers/ data handiing systems/ 
communications equipment/infra-red/ctosed-circuit TV. 



CENtH*L PRECI8I0K UBORUTQRV l«DDRPORAT{l), PImmiWIIi. 



Plexiglas 


Dougins DC-8 jet Iraiisjiorl nj Uiiilnl Air Lines has tfindmus lurnsiirhig altprosiiiwlrh IT x 'il", doubU-glatrd and Iriplt-glated 
with PtEXUitAS acrylic plaslie. Outer /Murls art sireirlird Plexiglas 55. 


. . . aviation’s standard transparent plastic 


Plexiglas is a tmdemurk, Reg. V.S. Pet. OJf. and in principal counlries in 
ihe Wrstrru Hrmispherr. 

In Canodei Rohm A Hoes Co. of Canada, Ltd., 

West mu. Ontario 



Chemicals for Industry 

ROHM & HAAS 

COM PAMY 

WASHINerON SQUARE, RHIIAUEIRMUS, PA. 


“WHERE THERE’S PROGRESS, THERE’S PLEXIGLAS’’ 

17 





More mileage from Argon 


in Honeycomb brazing 


You can loain a lot aliout ufiiig: nvfron dTicienlly 
from tlie people wlio make il — Linde Company. 
This jws is well cslalilislicd a.s tlic best atmosphere 
for honcycoml) lirazing. Yet some fabricators may 
be using far greater volumes than they actually 

This is where LiNDE can help in reducing costs. 
Linde’s ‘•three-phase'’ concept of argon applica* 

Providing a ready supply of gas to tlic specifi* 

Maintaining purity during distribution W'ilhio 
your pliinl; 

Getting maximum results from tlic argon used. 


I.lNDE is uniquely qualified to perform tlii> serv. 
icc because of its extensive work witli honeycomb 
falirica tors... and its experience in tlic production, 
handling and storage of industrial gases. For aid 
in llie use of argon atmospheres, write Dpl..\W-122 
Linde Company. Division of Union Carliide Cor- 
)ioralion, 3(1 East 42nd Street, New York 17, N. Y. 
Ill Cnniidii: Linde Company, Division of Union 
Carbide Canada Limited. 
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Budget Cuts Force Stretchout of B-70 26 

► Major subsystems eliminated, flight date deloyed; North American 
will recall oirframe subcontracts. 

Jets Spur Transatlantic Passenger Rise 36 

► Airlines foresee one-third increase in seot capacity next season, 
as 12 carriers phase jets into service. 

Minuteman Tests Yield Silo Design Data 57 

► USAF pushes firings of full-scole solid propellont Minutemon 
model to lay groundwork for advanced testing. 


SPACE TECHNOLOGY 

len. Plasma Competition 

Mercury Copsule Orders 

Centour Tests Hydrogen Pump Cycle 
Third Atlas-Able launch Possibility.. 

First Thor-Able IV Detoils 

n Under Review 


is-Able r 


Foils. . 


Pyrographite May Cut Cone Heat... 99 

AERONAUTICAL ENGINEERING 
NASA Studies Supersonic Transports. 119 
Budget Cuts Force B-70 Stretchout.. U 

Navy PV3-1 Mokes First Flight 28 

ARPA Bocks Solid Propellant Research 32 
NASA Begins Advonced Jet Flap Tests 131 
Avian Gyroplane Readied for Flight. . 156 


MISSILE ENGINEERING 

Minuteman Silo Tests 

French Delay Mirage Decision... 
U. S. Refuses French IRBM Aid. . 
Facility Tests Solid Propellants., 
Point Gives Missile Protection. . . 


AVIONICS 

Alloyd Explores Gyro Cleoning 70 

Puerto Rico Radar Facility 72 

Filter Center 72 


AIR TRANSPORT 

Jets Spur Transatlantic Rise 

ICAO Studying Doto Exchange 

707-320S' Nonstop Capobility 

First Eastern DC-8 Rollout 

FAA Sets Pilot Age limit 

DH-121 Drug Coefficient Cut 

Higher Jet Rotes Asked 

Airline Observer 


36 

39 

41 

43 


47 

50 

50 


MANAGEMENT 

McElroy Outlines Airborne Alert.,,. 34 

British Industry Resists Edict 35 

Data Systems Orientation 109 


Industry Observer 23 

Washington Roundup 25 

News Digest 35 

BUSINESS FLYING 

Beech Aims ot Big Soles Year 138 

Private lines 151 


FINANCIAL 
Avionic Makers' Growth.. 

New Offerings 

Acquisitions and Mergers. 

Stock Transactions 

AUC Contracts 

Navy Contracts 


SAFETY Calendor 

Breather Discharge Caused Fire 157 Letters . 


EDITORIAL 

A Dangerous Decision 21 

COVER: Atteinjrt to put the licjvicst scientific payload yet launched by the 
U, S. into an orbit around tlic moon failed Nov. 26. Gbss fiber fairing 
surrounding the 372 lb. iwddlewheol satellite apixircntly fell off prcm-jhiTcly 
some -IS sec, after the 98-ft. ,\tlas-.\h1c was laimchcd at Cajic Canaveral, Fla. 
Payload and possibly the upper portion of tlic vehicle tore loose and |>ayload 
parts were found near the Cape. ,\iiotlicr Atlas..\blc es|iloded on the lamicli- 
in| pad after a static test in September, Backup payload exists but no other 
Atlas-.Ablcs have been ordered (sec story on p. 31; pictures on pp. 52-53). 

PICTURE CIEDITS 


PROMOTION t RESEARCH M48. .C. C. Gerina 
RESEARCH A MARKETING ^ ^ ^ 


BUSINESS 

BUSINESS MANAGER J. G. Jonnson 

CIRCULATION MANAGER T. J. Lvciy 

ASST. BUSINESS MANAGER. ..W. V. Cochren 
PRODUCTION MANAGER P. A. Dubr 


Cover— NASA; J 
37, M (loo), 1« 

lorn) — NerthroD: 


. 33, ISA— Aviation Week; 2S. 3b, 163. 

— Baeing; A3 — Douglas; 52, S3, 131, ISS- NASA; 5 
65, 159— Sovlolo; 67 — Leboreloty for Eleclronicsi 
; 75— Republic, Sperry; 78 — Minnaapplis.Hpnevwell 
Corp.; 09— Garrell Corn.; 90. 133 flop)— North A 
- - - c; Ibt-Sikotiky; 114 
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Look for piston rings made with TFE resins 


To overcome the problem of friction in the hot after- 
burner nozzle control of a turbojet engine (shown 
above), piston rings made of a filled Teflon TFE- 
resin were used. The non-lubricated rings have per- 
formed smoothly for over 300 engine hours without 
a sign of failure, despite high operating tempera- 
tures and the presence of corrosive hydraulic fluids. 

The exceptionally low static coefficient of friction 
of TFE resins — 0.04 — is comparable to the best 
lubricated surfaces and better than that of solid 
lubricants such as molysulfide and graphite. Proper 
fillers enhance the form stability of TFE resins, 
while other properties, such as lubricity, remain un- 
affected. Whether piston rings are lubricated or non- 
lubricated. whether they operate under everyday 
conditions or under adverse environments, the use 


of TFE resins provides longer life, safer and more 
reliable operation and reduced maintenance. 

When taking into account the time spent in the 
design, manufacture and installation of seals in 
aviation products and production, it is sound eco- 
nomic practice to put a quality material at the heart 
of the seal. It will pay you to find out more .about 
the unique advantages offered by TFE fluorocarbon 
resins in piston rings and in all types of seals. For 
product and design information consult your local 
supplier. Look for him under “Plastics — Du Pont” 
in the Yellow Pa*ges, or write to: E. I. du Pont de 
Nemours & Co. (Inc.), Advertising Department, 
Room T-7 127, Nemours Bldg,, Wilmington 98, Del. 
In Canada: Du Pont of Canada Limited, P. O. Box $60, 
Montreal, Quebec. 
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BETTER THINGS FOR BETTER UVING . . . THROUGH CHEM/STRV 


E DITORIAL 


A Dangerous Decision 


The decision to cut the B-70 Mach 3 bomber develop- 
ment program to a bare skeleton (see p. 26) is one of the 
most dangerous decisions made in this country during 
the past decade. It is comparable in character and mag- 
nitude of error to the historic post-war British decision 
to abandon the pursuit of supersonic fliglit with manned 
research vehicles— a blow from which British axiation has 
not yet recovered. 

Ihc B-70 dcx'clopmcnt program represents consider- 
ably more than any possible economic effect on Nortli 
American Aviation, Inc., the prime contractor, or its 
nuTiad of subsystem dcxelopers and subcontractors scat- 
tered tliroughout the country. 

In its essence, the B-70 program is the spearhead of the 
research effort whose goal is the dex’elopmcnt of the 
next significant generation of aircraft— both military and 
civil— which happens to be in the Mach 3 area. It also 
represents tlie effort to preserve a basic vital element in 
any future aerial war. whether fought with missiles, 
manned vehicles or both. 

Tills is the ability to penetrate any enemy’s territory 
and return safely. Without this ability even the strongest 
missile capability is subjected to severe limitations in its 
potential effectiveness. 'Ihe ability to penetrate sueccss- 
fullv and return is necessarv even for the effective use 
of ICBMs because they are fairly blind without accurate 
prclaunch reconnaissance information to precisely locate 
fixed cneinv targets, to provide tlie latest data on mov- 
able cnenn targets and to provide post-salvo information 
on damage results and to attack surviving targets. It 
is also necessary because there will always be significant 
military targets that are either too mobile for an ICBM 
assault or too well concealed. For these targets, an aerial 
vcliicle will always be necessary to locate, attack and 
destroy. 

Skept'icism Justified 

It is true that the B-70 decision, wliich was bitterly 
opposed by the Air Force and imposed on it by a strin- 
gent Wliite House-Budget Bureau edict, does leave tlic 
shell of a Mach 3 aircraft research program remaining. 
However, in view of the prcliminarv whittling during this 
year on what was once a major program, certain skep- 
ticism appears justified in assuming that the whittling 
will not Stop with the Fiscal 1961 budget decision and 
that even the remaining program will have difficulty in 
surviving another round of “economy” budgets. Next 
year it will be even easier to justify the final slash because 
of what little remains after tlie current dropping and 
its shift from a weapon system to a research program. 

Tire basic effect of the B-70 budget slash decision is to 
artificially create a tremendous technical gap in our 
strategic deterrent force by dooming Strategic Air Com- 
mand to rely primarily on its subsonic Boeing B-47 and 
B-52 bomber fleet until a significant Minuteman and 
Polaris missile force is enrplaccd some five to seven years 
hence. And even then it will leave this missile force 
without sufficient reconnaissance or follow-up strike 
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capability to be truly effective as a strategic deterrent. 

It may be difficult for military men trained by an 
organization that is still using the Browning automatic 
rifle designed in 1890 and a standard scn icc pistol used 
against the Moros by the then Capt. John Pershing 
before the dawn of the 20th century, to fully compre- 
hend the speed, scope and significance of the impact of 
modern technology on military weapons development. 
With this type of background it is not surprising that 
tlicy arc not disturbed by this yawning technical gap they 
are creating and still caution against a "tremendous 
liysterical urge about the business of getting something 


Financial Wringer 

Some people liave suggested that this gap will be 
adequatclv filled by the Mach 2 Convair B-58 bomber. 
The B-58 is a fine weapon and a significant step forward 
in improving the military capability of Strategic Air 
Command. Until recently it has been pushed to the 
limit of its manufacturer's technical ability. It is still 
the only such aircraft existent in the world today. But the 
B-58 has been put through much the same financial 
wringer that is now squeezing the vitality from the B-70 
program. Consequentlv, unless the course of these deci- 
sions is also reversed, the B-58 will enter the SAC inven- 
tory in too small quantities, too late to ever realize its 
genuine military potential. 

On the civil side, the curtailment of Mach 3 aircraft 
development will hand to the Soviet Union another 
opportunity to strike a tremendous blow at this country’s 
technical prestige and our air commerce, which today is 
unquestionably the finest in the world. The development 
of a supersonic transport will be the key to the next 
generation of international air transport- All current evi- 
dence points to the Mach 3 range as the most promising 
area for this effort. 

As anybody in the ax'iation business knows, the devel- 
opment of an aerodynamic research vehicle to fly at 
Mach 3 and the cancellation of development on all of 
the vital subsystems required to make it function as a 
useful civil or military vehicle will make little genuine 
]>rogress toward any significant goal. In fact, when tlie 
13-70 prototype flics in 1962 without these x’ital sub- 
systems its achievement will be as hollow as its empty 
airframe. Tliis will, of course, give its critics ex’eii more 
grounds to abolish the program because it obviously has 
not produced a tnily useful \chicle. 

Ibis is the process of stretchout and technical emas- 
culation by which we arc letting the lifeblood of our 
technical ability spill out onto the barren ground of false 
economx'. Tliis is how we are braking the dynamics of 
our technical pace. 

'I'he B-70 stretchout decision is supposed to save S85 
million in Fiscal 1961 . This may be true but the ultimate 
price of this economy may be our existence as a free and 
independent nation, —Robert Hotz 
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WHO'S WHERE 



JETLINERS DEMAND JET-AGE BRAKES 



Bendix *DVvVsio?? South Bend, ind. 


From touch-down to the end of the 
landing run, Bendix brakes provide 
smooth and certain ground control for 
the magnificent new jet airliners , . . 
To get brakes that measure up to the 
exacting standards of these swept wing 
giants, it was entirely logical to look to 


the world’s most experienced supplier 
. - . For similar reasons, Bendix brakes 
are regular equipment on the largest 
and fastest military jets, as well as fully 
certified by FAA for the new civilian 
jets . . . Brakes by Bendix is another 
important reason why you can fly the 
jetliners with complete assurance. 


In the Front Office 

Cartel L. Burgess, a director of American 
Airlines, Inc. Mr. Burgess is president of 
American Machine and Foiindo' Co. 
American also elected Dwight D. Taylor 
a vice president; he will continue in charge 
of the compan;’’s tVashjngtoii office. 

C. R. Able, vice president-defense pro- 
grams, Douglas .Aircraft Co., Inc., Santa 
Monica, Calif. 

Dr. Coleman duP. Donaldson, president 
and a director, .Aeronautical Rc.searcli .Asso- 
ciates of Princeton, Inc., Princeton, N. J. 
Also: Roger D, Sullivan, associate consultant 
and a vice president and a director; Edward 
Seckel, a director. Mr, Scckcl is associate 
professor in the Department of Aeronauti- 
cal Engineering at Princeton University. 

James O. liet, vice president for Irish 
Air Lines in North .America, succeeding 
Michael J. Datgan who is returning to 
Dublin to lestimc the position of assistant 
general manager. 

AV. R. Clay, a division vice president 
and engineering department manager, Ra- 
dioplanc, a division of Northrop Corp. 

Walter J. Kruel. executive vice president. 
Ilallamorc Electronics Division of The 
Sicgicr Corp., Anaheim, Calif. 

Richard A. Campbell, vice president- 
operations. Pacific Semiconductors, Inc., 
Culver City. Calif., a subsidiary of TTromp. 
son Ramo W'ooldridgc. Inc. 

Stanly L. Scltacr, assistant director. Air 
Navigation-Traffic Control, Air Transport 
As.sn„ Washington, D. C. 

Rear Adni. Leonidas D. Coates, Jr., 
presently Deputy and .A«istant Chief, 
Bureau of Aeronautics, assigned to the Office 
of the Chief t>f Nasal Operations. 

Clifford P, Burton. Chief of the Analysis 
Dis ision, Office of Plans and Requirements, 
Federal .Aviation Agency, Washington. 

Honors and Elections 

Dr, Howard S. Seifert, special assistant 
for professional dcsclopmcnt at Space Tecli- 
nology Laboratories, has hcen elected presi- 
dent of the .American Rocket Society. Dr. 
Harold W, Ritchey, vice president and 
teclinical director of the Rocket Division 
of Thiokol Clicmica] Corp., has succeeded 
Dr. Seifert as vice president of the Society. 

James S. McDonnell. Jr., president of 
McDonnell .Aircraft Corp., has been elected 
chairman of the board of governors of 
the Aerospace Industries .Assn., suceceding 
C. J. McCarthy, chairman of Cliaucc 
Vought Aircraft.' Inc. J. V. Naish, presi- 
dent of Convair Division of General Dy- 
namics Corp., was elected vice chairman. 

Jacqueline Cochran has been elected 
president of the National Aeronautics Assn., 
succeeding Tlromas G. Lanphier, Jr., a vice 
president of Convair, who was elected chair- 
man. Martin Decker, president of Decker 
Corp., was elected first vice president. 

Elmer P. Wheaton, vice president-engi- 
neering, missiles and space systems for 
Douglas Aircraft Co., lias been elected 
chairman of the newly organized Guided 
Missile Council. Aerospace Industries -Assn. 
(Continued on page 172) 


INDUSTRY OBSERVER 

► Projections for test stands to accommodate 24 million-lb.-tlirust power- 
plants are being analysed for location at F.dwards AFB. Calif. Big problem 
would be ability' to control acoustic phenomena. Embodving a new design 
concept, test stands would serve Air Research and Development Command 
and National Aeronautics and Space Administration projects. 

► Bechtel Corp. is performing a shidv for Air Force Ballistic Missile Division 
under the Miniiteman solid-propellant ballistic missile program to deter- 
mine hard-base aiixiliarv power requirements to ensure missile operational 
capability if all otlicr jxiwct sources to a base should fail. 

► Third Ballistic Missile Early Warning Svstcin (BMEWS) installation 
will be made at Fvlingdalc Moor in East Yorkshire. F.iigland, instead of 
in Scotland as earlier planned. New BMF.AA’S inst.illation is expected to 
have four large surveillance radar antennas, similar to system installed near 
Thule, Greenland, aimed so as to detect missiles launched from southern 
portions of Soviet Union or its satellites as well as missiles fired over polar 
region from northern sites. 

►Planning is under way to establish a specific timetable for transfer of 
responsibility for executive management of the Atlas ICBM from the 
Ballistic Missile Division to the Strategic Air Command for operational 
status and the Ballistic Missile Center for Ir^istic support. Specific projec- 
tions for transfer of Titan are scheduled to follow within the neat future. 
These will be followed shortly bv a timetable to switch the management 
responsibility for Minuteman, still in its early research and development 

► Japan may order a total of 20-^0 F-104Ds from Lockheed Aircraft Corp. 
if the Lockheed fighter is officiallv chosen for the Japan Air Self Defense 
Force. Aircraft would be used lor training before the F-104C-J began 
coming off the production lines in Japu. Japanese prob-ablv would pro- 
duce about 200 of the Lockheed fighters under license, and approximatciv 
180 would be the two-scat F-104C-J version. F-104C-J has the same general 
wciglit. dimensions and performance as the basic F-104C. although some 
different avionic equipment will be iiscd. 

►Samos, advanced television reconnaissance satellite of the WS-117L pro- 
gram, is being analyzed for logistics and support literature requirements 
relating to the time the system is expected to be phased into operational 
status with the Strategic Air Command. 

►In Sofar bomb development program related to the Atlas, Titan, Thor 
and Minuteman nose cone recovery techniques, Bcrmitc Powder Co.’.s 
Ordnance Research &• Development Co. division is working on cutting down 
bomb weight by reduction of fuze weight and the .substitution of alumimmi 
for steel prts. Another refinement is development of a time fuze as a substi- 
tute for the liydrostatic type. Companv also is working on stage separation 
devices for Minuteman and Mercury projects and dcstruct svstems for Min- 
uteman. 

► Martin is procuring research and development ground equipment costing 
almost S150 million for use in connection with captive trials and launch- 
ings of the Titan ICBM. 

► Automated repair-parts provisioning unit which could be applied to weapon 
systems such as the Polaris fleet ballistic missile and the succeeding genera- 
tion ballistic missiles has been developed bv Planning Research Corp. for 
the Naval Ordnance Supply Office. 

► Lockheed Aircraft Corp., Burbank, is analyzing future ballistic missile 
mobility possibilities encompassing transportation bv rail, truck and water. 
Latter study includes large LST-type barges with provisions to be sunk and 
anchored in shallow-water bottom for the erection of the missile to vertical, 
then refloat barge after firing. Studies arc conrppny-fimded. 
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BARDEN “T" retainer 



combines aluminum and phenolic 
for greater strength, superior performance 


Doubles bearing life In high speed applications 










Power tools, gyro rotors, aircraft and missile accessories and other high speed applications 
reqairc hearings that combine high load capacity and endurance at speed. To meet these 
etacling demands, Barden developed the “T” ball retainer which combines the advantages 
of phenolic with the strength of aluminum. 

The two-piece "T" retainer has laminated phenolic center sections bonded to high-strength 
aluminum alloy side plates. It is securely joined by body-bound rivets tightly headed against 
metal at both ends. The retainer's thin cross section permits maximum exposure of balls and 
raceways to lubricant. Outer ring piloting provides optimum lubricant circulation. 

These features, together with high load capacity, result in longer, trouble-free bearing life. 
For example, double shielded, grease lubricated "T" retainer bearings have operated con- 
tinuously in textile spindles for more than 18.000 hours at 30,000 RPM. 

Like other Barden advances in engineering and manufacturing, "T" retainer bearings solve 
a specific performance problem. Other Barden Precision ball bearings satisfy such extreme 
demands as: 

• High temperatures (to above 400" F.) • Low torque (to 10 dyne-cm. for 2 lb. load) 

• High speeds (to over 300,000 RPM) • Concentric rotation (to .00005’' max. T.l.R.) 

The complete Barden line includes sizes from .0469" bore to over 3" O.D., all manufactured 
to Barden Precision standards of dimensional accuracy, uniformity and reliability. Refer to 
Sweet’s Product Design File (8h/Ba) for Barden catalog and bearing selection guide,. 


for rtlltbimy . , . spteify BARDEN 


PRECISION BALL BEARINGS 

THE BAROEN CORPORATION, 202 Park Avanua, Oanbury, ConnactlOUt 
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Washington Ronndup 


New ASW Command 

Watch for a Navv announcement within the near 
future of plans to establish an integrated anti-submarine 
warfare force in the Pacific along the lines of the Atlantic 
Fleet's Anti-Submarine Defense Force which has been 
in existence for the past few v'ears. Cominancler of the 
new Pacific force being organized in an effort to tighten 
defenses against Soviet missile submarines will he Rciir 
Adni. John S. Thach, who has commanded Task Force 
ALFA since it was organized early last year to carry out 
extensive nianeuvcre to help determine N’avv's equipment 
needs in this field and to improve ,AS\V operational 
techniques. Thadi, who will gain the rank of vice ad- 
miral with the transfer, is expected to move into his new 
post airly next year. 

In a related move, the Navy announced last week that 
Rear Adm. Edmund B. Taylor, now commander of the 
Atlantic Fleet destroyer force, will succeed Vice Adm 
William G. Cooper as commander of the .Atlantic Fleet's 
Anti-Subinarinc Defense Force. Taylor also will he pro- 
moted to the rank of vice admiral. 

Navy also named Vice Adm. \Mlliani R. Sineciberg 
111 to the post of deputv chief of niiv.il operations for 
personnel, replacing Vice Adm. Harold. P. Smith, No 
new assignments were mentioned feu cither Cooper or 
Smith, but Smitli has been mentioned prominently in 
the past as a possible successor to Adin. Jerauld ^\''right 
as commander of the Atlantic Fleet and NATO sea 
forces upon the latter’s retirement next year. 

Pat'ent Policy Review 

Controversial National Aeronautics and Space Admin- 
istration patent policy may eventually inspire a complete 
overhaul of national patciit policy. Unlike other federal 
agencies, NASA is legally required to take title to all 
inventions made under its contracts .iiid this situation 
has prompted the National Council of Patent Law 
Assns. to launch a thorough review of all existing and 
proposed U. S. patent regulations. Review will he made 
to help Congress frame legislation to establish a uniform 
national patent policy for all federal agencies. 

Apples and Oranges 

-Richard E. Homer, associate administrator of the 
National Aeronautics and Space Administration, was 
asked on a television news program last week why the 
U. S- did not follow the Russian plan of using "rockets 
in depth” and more than one of the same type of vehicle 
to back up specific space efforts. Horner replied; 

“I think wc have generally formed our program around 
a concept of a broader scope of different kinds of en- 
deavor man the Russians have and relied on a backup 
in the sense of a flexibilitv in switching from one en- 
deavor to another, rather than to use our resources all 
in one specific endeavor . . 

Asked a moment later, “L\Tiat arc some of the 
different areas where we are preparing projects in which 
the Russians are not also?”, Horner said: 

”1 fiod it prettv difficult to answer that question in 
the context of what wc arc doing that the Russians are 
not doing because we have very little information on 
what the Russians arc doing until after they liavc done 
it. And of course we are talking now mostly about things 
that we are proposing to do . , 


Accident Data Release 

Protests by the Civil Aeronautics Board against the 
Federal Aviation Agency practice of releasing recordings 
of tower-pilot conversations immediately after an acci- 
dent ate not likch' to bring about any changes in the 
policy. FAA officials point out tliat any broadcasted 
inforhiation automaticallv becomes public information 
since, once it is on the air, it is available to any lis- 
tener, For this reason, FAA savs the infomiation cannot 
be successfully withheld, and. therefore, vvill he released 
—a practice tliat is never applied to other data surround- 
ing an aircraft accident. According to FAA. the CAB 
has been the sole objector to the policv', and no similar 
complaints have been received from air carriers. 

Bahamas Guest List 

Controversv over releasing names of officials enter- 
biihcd bv the Martin Co. at the luxurious Eleuthera 
Club ia the Bahamas (AW Sept. 21. p. 25) came to a 
close last week when the House Armed Services Investi- 
gating Subcommittee, released a guest list of over 25 
high-ranking officers. Defense Department officials and 
industrv reprcsentatives. 

Geoi^' M. Bunker, 'Martin board chairman, presented 
a list drawn from his recollections to the svibcommittee 
in executive session in September. Bunker called on the 
subcommittee, headed by Rep. Edward Hebert (D.-La.), 
to make the list public. Hebert replied that the list was 
Bunkcr’Si and it was up to him to make it public. 

Subcommittee released die list last week after an indi- 
vidual check oiv cadi of the- names supplied by Bunker. 
The guests induded Air Force- Secretarv- James H. Doug- 
las and Gen. Nathan. F. Twining, chairman, of the Joint 
Chiefs of Staff. It was specified, that Douglas paid his 
own expenses. Twining was a Martin guest ui the Ba- 
hamas on three occasions: Mar. 7-10, 1957; Feb. 14*16, 
1958; Feb. 26-Mar. 1. 1959. 

Chavez Budget Views 

Sen. Dennis Chavez (D.-N. M.), chairman of the 
Senate Appropriations Subcommittee for the Armed 
Services, is satisfied with an over-all figure of $41 billion 
for the Fiscal 1960 defense budget. The area in w-hidi 
to make savings, Chavez suggests, is in tightening up on 
contracts. "Purchasing needs closer supervision,” he 
commented last week. The greatest need for improve- 
ment in tlie military establishment, he added, is in hous- 
ing and hospital facilities. 

Christmas Mail Boost 

Christmas mail deliveries will be expedited this year as 
a result of an agreement between the Post Office Depart- 
ment and 17 airlines. Pending a Civil Aeronautics Board 
decision on the air transport of non-priority mail (A^V 
Nov. 23, p. 46), the carriers have agreed to transport 
fint-class mail on a space available basis this month at 
rates of approximatclv 50% of those currently paid by 
the Post Office for the caniage of service mail. The one- 
month trial, however. Is intended only to aid airmail 
delivery during the holiday season and has no bearing on 
the final outcome of the non-prioritv- mail case. 

—Washington staff 
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Budget Cuts Force Stretchout of B-70 


Major sui)systenis cliniiiiatrd, flight date delayed; 
North American will recall airframe subcontracls. 


\^'aslliIlgton— Stretchout of the Xortli .\nierican 1^-70 Mach i licii\\ 
honiber pro|rani. iiirlucliiig the eliniiiiatiou of major suhw'items. was an- 
iioiineccl bv tlie .\ir Force last week after its appropriations rccpiest for the 
project was reduced bv the Administration from S160 million to S7i million 
for Fiscal 1961. 

The reduction in funds will cause the lavoff of approxiinatelv 2,000 North 
.-\merican employes in its Los Angeles Disision and has forced the cancellation 
of contracts for three major B-70 subsvstcms nndcr development. These arc: 


• Inertial tvpc bombing-nmigatiiin svs- 
teni being built by the l-cderal Sy.steni.s 
lOivision of International Business Ma- 
chines Corp. 'the stable ])latforni. 
which is the he-.irt of the ssstcni. was 
subcontracteei to the .\ntonetics Divi- 
sion Ilf North .-knierican. Appro.vimatelv 
SsS millinn had Ixten spent on this svs- 
tem tliirs far. 

• Flcctronic countcrnicasnrcs ssstein 
for passive defense of the aircraft against 
gmded missiles sshich «as under design 
bv die ;\ir .\rni Dhision of W'esting- 
honse Klcctric Cotp. imeshnent in 
tins ss-stem amounts to about S2.5 niit- 

• Mission and traffic control package 
eomistiiig of connminic.itions. naviga- 
tion anti asionic ideiitific-atimi eepiip- 
iiient. Western .Mill tan. Kiectronics 
Center of Motorola, Inc., was the sub- 


contractor and approximatcK SsOO.OOO 
Iiati been sjiciit on tlie sssteni, 

.\ tcit.il of approxiinatelv SssO mil- 
lion lias been appropriated for the B-70 
program thrnngh I'iscal 1960. and ail 
blit S25 million of this has been re- 
leased b\ tlie Deirartment of Defense. 
Kxact coinmitnicnf of funds to date 
has been estimated at between SliO 
million and S200 million, but the .\ir 
I'orce plans to use all of the .Ss2? mil- 
lion that has been ajjiirosed and re- 
leased for the B-70 thus far. .\ppm- 
priatiiin for the project in I'iscal I960 
was approximately 51 50 niillion. 

North -\merican has teceised pennis- 
sion from the ,\ir I'orce to bring all 
other major subcontracts Iwck into its 
osvii I, os .\ngeles Disision in an effort 
to reduce expenditures. I'hc contr.icts 


affected arc with Boeing Airplane Co., 
wliicli was building the B-70 wings; 
Georgia Dis ision of Lockheed .Aircraft 
Corp. for the upper fuselage, and 
Chance Voiight .Aircraft, Iiic.. for the 
scrtical and horizontal stabilizers. .Ap- 
proxiniatelv 51.79 million have been 
spent with' Boeing. S7.5 niillion with 
Lockheed and 5-1 million with Cliaiice 
Viiught- 

It is estimated that a onc-yeat stop- 
page ot the long lead time bomhing- 
iiaiigition, electronic cmintermeasures 
and mission control avionics systems 
will extend the earliest possible opera- 
tional date from 1965 to 1967. 

Original .Air I’orce plans were to bv- 
pjss the prototipe isiiase with tlie 15-70 
and cut sevcTal vears from its lead time 
bv building production aircraft from 
the licginniiig. Under this arrange- 
ment. 15 test aircraft would h;i\e 
litcn built, one for static load testing 
and the others for flight- Most of this 
group would base entered operational 
senice after the flight test program was 
completed. 

nie present funding situathm. Iiow- 
c\er. will make it possible to build only 
one aircraft. probabK- to be designated 
the XB-70. Prototvpc flying will pre- 
cede production aircraft by sescnil 
vt-ars. 'Ibis tipc ot deselopinent selied- 
nle has been aistomarv in the .Air Force 
and svas used for the B-47. the B-52 and 
most other large aircraft. F'irst flight of 
the production tvpc B-70s had been 
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planned for 1962 but, under the new 
plan, the single test aircraft will not 
fly until 1965. 

If a significant number of complctclv 
equipped B-70s is to be in operation be- 
fore 1970, a decision will have to be 
made next year by the Administration 
to reinstate the bombing-navigation, 
electronic countermc-asures and mission 
control system projects. A number of 
industri’ and Air Force officials believe 
that the Administration’s hold-the-line 
defense spending policy will not he 
changed for Fiscal 1962 and that tlicrc 
is little chance that any multi-billion 
dollar bomber production will be em- 
barked upon while missile production 
remains high. TTrev bclies’c that the 
final argument between the manned air- 
craft and the long-range guided missile 
has been decided within .Administration 
circles in fai'or of the missilc. 

USAF Redction 

Cop-lcx'd Air F'orce officials, hou’cvcr, 
are believed to favor an all-out appeal 
to Congress and another bid to the Ad- 
ministration for reinstatement of the 
original B-70 program. The Air Force 
and its advisers such as Tlicodore 'on 
Karmaii (AW Sept. 21. p, 26) arc re- 
luctant to abandon the concept that a 
mixed force of missiles and manned air- 
craft is necessary in aiiv future conflicts. 
One jjart of the effort to make the B-70 
more attractive economically has been 
to make extensive studies of the air- 
craft’s multi-mission capability. 

Under these studies, it has been con- 
cluded that the aircraft could serv e as a: 

• Recoverable first stage booster for 
satellites and Dyna-Soar-tvpc boost 
glider vehicles. The B-70 could drop a 
10.000 lb- glider with about 40,000 lb. 
of upixr-stage boosters at 70,000 ft. and 
at Mach 3 speed. Tliis rocket could 
reach a 300-mi.-high circular orbit. 
Maximum payloiid of the B-70 for short 
nuigcs should approach 100,000 lb. 

• Transport with about 80-passenger 
cipacity. If the fuselage were widened 
and lengthened somewhat, the passen- 
ger load could be doubled. Such an 
aircraft probably would be out of the 
financial reach of U.S. airlines if it did 
not come as a bonus from the B-70 
|srogram. Soviet officials have stated 


Mercury Capsule Order 

Washington— National Aeronautics 

and S]>ace Adiiiiiiistratioii ha.s ordered 
aiiotlrer six Mercury capsitlcs from Mc- 
Doniie!] Aircraft Corp., bringing the 
total Older to 20. Initial deliveries are 
ex|iected to begin within a month, mid 
NASA will use the first capsules in quali- 
fication testing, including a launch on 
the Little Joe booster. Mcnonnell is 
building the capsules on a seven-dav- 
wcek production schedule. 
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V-STOL Fighter 

Air Force will buy a new jet fighter— 
possibly a V-STOL-for which contrac- 
tors will be asked to submit design en- 
tries early in 1960. Competition ties 
in vk’ith cunent discussions between 
Tactical Ait Command and USAF Ait 
Staff concernmg configuration of fighter 
needed. Funding already has been set 
aside for Fiscal Year I960 and 1961 pro- 
grams, and will be made available when 
the competition is completed. USAF 
anticipates it will spend the already ap- 
proved money in 1960, Design entries 
are expected from Northrop. Convair, 
Bell, McDonnell and Republic. 

Need for a manned fightcr-bmnbei 
capable of operating from hover and slow 
flight up to Mach 2 was pointed out by 
Dr. Howard A. Wilcox, deputy director, 
research and cngiiieetiiig. Department 
of Defense, in a speech to the American 
Ordnance Assn, in New York last week. 


publicly that they have a supersonic 
transport under development. 

• All-weatlier interceptor for the Air- 
Defense Command. This proposal has 
raised nianv doubts as to the economies 
of operating a 400.000 to 600,000 lb. 
aircraft for air defense, and it can un- 
doubtcdlv be shown that it is cheaper 
to use several smaller fighters than one 
B-70. However, if the B-70 should be 
the onlv Mach 3 aircraft built in the 
U- S.. it mav prove advantageous to 
incorporate some of them into air de- 
fense. They could carry- a large number 
of air-to-air missiles, vGn- long range 
search and fire control radar and, once 
they were in the air, do the work of 
at least three Mach 2 fighters. TTie 
B-70 in its SAC configuration is de- 
signed to be off the ground in less than 
fiv-c minutes after receiving a warning, 
including simultaneous starting of its six 
engines plus a very rapid automatic 
checkout of its avionics systems. Thi.s 
would aid in its conversion to a figlitcr 
with fast reaction and scramble poten- 
tial. 

• Armament of the B-70 could varv 
from bombs, air launched ballistic mis- 
siles. air-to-ground cruise missiles, 
to manned parasite bombers and re- 
connaissance aircraft which could re- 
turn to the B-70 or directly to a SAC 
airfield. Operation of this wide variety 
of weapons cither has been accom- 
plished in the past by other aircraft or 
was planned before the B-70 was origi- 
nallv scheduled for first squadron serv- 
ice in 1964 or 65. 

• Great si-ze of the B-70 would allow it 
to be converted to nuclear power once 
the U.S. develops this type of aircraft 
povvcqslant. 'Ihc crew compartment is 
about 75 ft. ahead of the common air 
intake for its engines which would case 
the personnel shielding problem, Tlie 


six jet engines are located next to each 
other so that they all could be supplied 
with heat from one central reactor 
which probably would be located aft 
of the duct inlet near the center of lift 
of the wing. 

Most of the B-70's multi-mission at- 
tractiveness stems from the fact that 
its thrust-to-vveight ratio is verv high 
for a large aircraft- It will weigh some- 
thing less than 600,000 lb. and have a 
total of at least 180,000 lb, of thrust 
in its six General Electric J93 engines. 
The Boeing B-52, by comparison, 
weighs around 400,000 lb. with 80,000 
lb. of available thrust. Its power ad- 
vantage should enable the B-70 to oper- 
ate out of B-52 airfields with room to 
spare and contribute to good perform- 
ance in all types of flight. 

York's View 

A statement last August by Dr. Her- 
bert F. York, Defense Department 
director of research and engineering, 
appears to reflect generally the attitude 
of officials favoring missiles heavily. 

After stating that "we siinplv ate not 
prepared to answer . . .” whether the 
nnw-cana-led F'-108 or the B-70 pro- 
grams would reach the hardware stage, 
he added that, "some people have 
lingering doubts” about the capability 
and accuracy of missiles, but "I don’t 
have any doubts mvsclf.” 

Maj. Gen. John B. Medaris, retiring 
commander of tlie Army Ordnance 
Missile Command, recently said he felt 
“the manned bomber is necessarily on 
the decline because of the growing 



French Delay Mirage Bomber Decision 



Lockheed YP3V-1 ASW Electro Version Mokes First Flight 


Opetational prototype of U. S. Navy's Lockheed YP?V-1 aiitisubinariiie patrol plane (AW Feb. 23, p. 30) has made its first flight at 
Burbank. Calif. 'I'ail boom on Electia version houses electronic detection gear and new nose section canics radar equipment. Powcrplanh 
are Allison T56-10-W turboprops developing a total of 18,000 shp. at takeoff. Plane can be fitted to carry external rockets. Company says 
the YP3V-1 can search 280,000 sq. ini. in a single flight at a cost of about one cent ]«:r square mile. Cruise speed is about -*00 nipji. 
.Airline type windows liaic been replaced with large observer stations. 


strength of tlie riii defense in terms 
of guided missiles, botli onr own and 
our opposition's. What the time period 
will be 1 don't know, but certainly it 
is dcfinitelv declining, and 1 should 
think that four or fi\e rears would see 
it in a sccondarv role.” 

Fundamental .Air l'’orcc doctrine as 
it now stands depends he.nily upon 
the B-70 and, if the aircraft fails to 
reach operational scrsice. this doctrine 
probablv will require a basic overhaul. 
Air Force leaders bclic'c that air su- 
premacy by wanned aircraft is still 
required and that it will continue to 
bo Tcqiiitcd for the next 10 years at 
least— tlic maximum period for which 
firm opcratinual equipment needs gen- 
crallv are projected. 

Air supremacy, US.VF' hclicics. do 
pends Aipon ability to penetrate all tar- 
gets, no matter how well tliev are do 
Fended. Penetration of niiuincd air- 
craft ovet cneiw' territon' is the only 
way the Air l''orcc feels it can recciie 
adequate information on damage the 
encniv lias received and on his actions 
eluting the second phase of anv all-ont 
nuclear w;ir. M'anncd aircraft also arc 
considered bv US.AF' to Ik the only 
weapon that can ensure tlic success of 
attacks against relatiich- small targets 
such as airfields. 

Air Twice estimates of missile ca- 
pabilities arc that no long-range missile 
will have the accuraev or \icld of 
u’capons dropped from bombers before 
1970. Absolute destrnctiim of targets 
smaller than large cities will require 
large nnmhcrs of missiles before that 
period, altliongh the ultimate acairacy 
of ICBMs is pR'dicted to be good 
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enough to dcsttoi’ missiles in hardened 
sites on a onc-for-one basis at 3.000-nii. 
range. Reconnaissance satellites and 
missiles- with automatic equipment will 
not be accurate or reliable enough to 
be cnnsidcrecl for this vital mission 
before 1970. according to some .Air 
Force officials. 

Soviet Defenses 

'Use doctrine of manned penetration 
is now being implemented b\' a sub- 
sonic bomber fleet. However, tlie Rus- 
sian ait defenses against this force arc 
being stcadih' increased, according to 
intelligence estimates. .Air l•'o^cc plan- 
ners bclic'C that this defense already 
is strong enough to lower the penetra- 
tion rate of sulisonic bombers with 
current equipment to an unacceptable 
figure. Steps base been taken to in- 
crease the effectiveness of the present 
inventorv of bombcis througli develop- 
ment of such items as the Hound Dos 
air-to-siirface missile, the Green Quail 
deeov missile and mote sophisticated 
electronic coimtcrmcasnre.s apparatns. 
An extensive reequipment of SAC witli 
tlicsc items is sclieduled to begin this 
vear. The maximum production of the 
ilound Dog is scheduled for I960. 

Contrarv to some reports, the pri- 
marv purpose of the Hound Dog is not 
to enable a B-52 to attack a target 
from distances beyond enemy defenses. 
The normal mission is for each B-32 
to reach its prime objective after re- 
leasing its two Hound Dogs at other 
targets on the way in. Nimilver one 
objective for Hunnd Dogs on tlie 
first vvavc of bombers ate the ground- 
launched missile installations of the 


enemy air defense system. It is ex- 
pected tliat the bomber forces will 
attack in numbers and fight their way 
to the main objectives. According to 
Gen. Fade Partridge, retired com- 
niattdcr of tlie- North American .Air 
Defense Command, the easiest air de- 
fense situation is an attack by single 
aircraft or small groups, vvith maximum 
penetration being obtained by attack- 
ing with closciv spaced waves of large- 
groups of aircraft in one ait defense 

U. S. plans apparcntlv are to attack 
in such formations screened by KCM 
and dccov missiles, while firing large 
numbers of Hound Dogs at the ground- 
based defense missiles, radar installa- 
tions and airfields. 

If Soviet air defen.scs continue to 
be improved at the present rate. Air 
Force believes anv subsonic attack will 
become inatginal after 1965, even with 
the most advanced equipment. Stand- 
off missiles such as the air-launched 
ballistic missile or cruise type missiles 
are not considered to be any more 
desirable than missiles launched from 
land or sea if thev arc not used to 
assist an aircraft in |Knetrating over a 
target. Manned aircraft. USAF plan- 
ners sav. cannot be justified simply as 
long-range missile launchers. 

D\-na-Soar-tvpe weaixm systems with 
exfrcmclv high speeds are considered liy 
the .Air Force to he at least 10 years 
avvav from operational status and that 
onlv weapons that have been under 
serious development during the last 
three-to-fonr vear.s should be counted 
upon to aid the U. S. defensive po.stnrc 
before 1970. 
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Paris— F''rcnch militaiv' budget for 
1960 contains authorization for tlic 
eventual ordering of 30 Dassault Mirage 
4A strategic bombers altliough final 
decision on production of the twin- 
engine bomlicr is being held up. 

Pierre Guiliaumat. I''tcncli armed 
forces sccretarv, revealed this at tlie 
end of the National Assemblv debate 
on the 1960 military budget.' Mirage 
4A, of which a single prototype is flying, 
is powered by two Sneema Atar 9 after- 
burning turbojets. It is capable, Guil- 
iaumat told Assembly deputies, of carrv- 
ing the French atomic bomb which 
"wc hope to manufacture." 

Production of this first French strate- 
gic bomber, however, still remains under 
a cloud. Guiliaumat said "the decision 
to build the production v ersion depends 
on a new decision of the prime minister 
and probably of the entire national de- 
fense comniittee.” 

Earlier in the Mirage 4A debate. 
Guiliaumat defended his department's 
decision, made scve-ral months -ago, to 
stay with tlie Atar-powered Mirage 4 
instead of using Pratt &c Whitnev- J75 
turliojets (AW Nov. 30, p. 99), Range 
of action of the Afar version, he said, 
permits it— with or without in-flight rc- 
fueling— to fulfill missions as defined bv 
French policy. 

Althougli Guiliaumat didn’t elab- 
orate on this point, it is gcncrallv- under- 
stood that Atar-powered versions of the 
Mirage would fly one-way strategic mis- 
sions. landing perhaps in the Near East 
after overflying Russian targets. Many 
French militarv theorists argue that in 
an atomic war, it isn’t worfli worrving 
about returning planes to takeoff point. 

In addition to the 50 Mirage 4A 
bombers, the 1960 budget includes au- 
thorizations for 100 .additional Mirage 
3 interceptors. This brings to 200 tlie 
total number of Mirage 3s authorized 
by the French Defense Ministry. Other 
items in the air force budget include 
authorizations for the ordering of 130 
F’ouga Magister trainers and some S15 
million earmarked for purchase of 100 
surplus Douglas AD-4 Skvraiders and 
30 Douglas DC-3s. The Skvraiders. 
plus 220 North American 1-28 No- 
mads, will be used in Algeria. 

In all, the 1960 air force budget 
totals some S745 million, of which 
S380 million is to be used for research 
and dcvelopmait projects, new orders 
and construction. Air force section 
represents 22% of the over-all militarv 
budget. Five years ago tliis percentage 
was 28%. Over the past five vears, ait 
force personnel has dropped some 26%, 

Within the over-all militarv budget 
there is an item for SS4 million vvliicli 
represents new anthorization for nuclear 
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weapon development. Another item 
earmarks some $20 million of authori- 
zation funds for development work on 
an intermediate range ballistic missile 
project, “either French or Allied.” 

Use of American surplus trainer air- 
craft as ground support fighters in 
Algeria came in for hcaw criticism dur- 
ing the Inidgct debate. 

Since 1956, the French ait force has 
armed hundreds of surplus North 
American T-6s vvith rockets and ma- 
chine guns for use in ground support 
operations against Algerian rebels, but 
now is pushing tlirough a replacement 
jirogram, using the T-28s. 

Deputv' Amiand Cacliaf criticized the 
government for trving to make trainer- 
fvpe aircraft— like tlie T-6 and the 
T-28A— do the job of combat aircraft. 
In 1958. 40 pilots were killed and 20 
injured, he said. Up to Aug. 15 of 
this year, he reported T-6 pilot losses 


as being 25 killed and 11 injured. 

In answer, Guiliaumat explained that 
50% of such losses were due to effec- 
tive rebel anti-aircraft fire, and not to 
tlic qualities of tlic T-6. 

Squabble over use of .American sur- 
plus aircraft in Algeria spotlights this 
aspect of the French aircraft industry: 
over the past five vears it has designed 
and developed piototvpes of at least 
five aircraft .spccificallv designed for the 
tvpc of warfare the I'rcnch have been 
fighting in Indochina and in Algeria. 
'ITiese aircraft began with the Potez 75 
and include such prototypes as the 
Morane-Saulnicr Epervier, the SIP.A 
1100, Sud Aviation’s Voltigcur and 
Dassault’s Spirale. Each of these air- 
craft was designed at the request of 
French Defense Ministry. But the 
Ministrv has continuallv abandoned 
these French projects to buy American 
surplus aircraft at cheaper cost. 


U. S. Refuses French IRBM Aid 

Paris— French development of an intermediate range ballistic missile is being held 
up by the refusal of the United States to work with France on a bilateral basis (AW 
Nov. 2. p. 37). 

Informed sources told Aviation Week that American aircraft companies last 
August were ordered by the U. S. government to cease all cooperation with the 
French on IRBM studies. Tlic older, these sources claim, has just about brought to 
halt any French IRBM activity. French officials have admitted it would be impossible 
for France to develop the IRBM and that U. S, aid would be necessary. 

Reason foe U, S. unwillingness to cooperate bilaterally with France on an IRBM 
project is not completely cleat. It's likely the U. S. piefeis to work out an arrange- 
ment under which U. S. technical aid would be given to a gioup of NATO nations 
for development of a NATO-controlled IRBM, rather than help France develop 
an independent weapon which would be controlled only by France. 

It was iindetstood that the U. S. decision was jointly agreed to by both Pentagon 
and State Department officials. 

At the time the U. S. reached its decision, several U. S. aircraft companies in 
Europe already were deeply involved in talks with the French missile study group. 
This outfit, known as (SEREB) Societe d'Etiides et dc Realisations d’Engins Balis- 
tiques (AW Aug. 10, p. 28) was set up earlier this year. It is composed of most 
French aircraft companies phis several government agencies. SEREB’s mission is to 
coordinate efforts of French companies in building of an IRBM as well as to deal 

Idea was that the French IRBM missile, probably in the I.500.2.300 mi. range and 
fueled by solid propellants, would be built with American technical aid and be 
armed with French nuclear waihcad. It was to be leady by 1963. 

U. S. aircraft companies, anxious to participate in French IRBM program, by tlie 
end of last August already were working out various projects with the French when, 
as one source in Paris put it. “all hell broke loose,” Since then, no futtlici talks or 
information have been exchanged between the American com|)anies or government 
officials and the French. As yet, no official recognition— either from French or U. S. 
soiiices-has been made of the new situation. Apparently President Eisenhower’s visit 
with Gen. Charles de Gaulle in Paris last September did not alter the U. S. decision, 

It was impossible to learn whether the U. S, ever really intended to cooperate with 
France on a bilateral basis on the IRBM project, One speculation had it that the 
U. S., under a resolution passed at the N-ATO summit meeting in December, 1957, 
was willing to help tlic NA'TO group develop an advanced type weapon such as an 
IRBM. but wasn’t ready to work out the bilateral deal, 

U. S. companies, however, knowing France was interested in developing its own 
IRBM, began talking with the Ftcilcli. It was at this point, speculation runs, that 
Washington stepped in and slapped down the U. S. companies. 



Space Technology 


Centaur Tests New Hydrogen Pump Cycle 




Washington— Pumping aclc tliat 
eliminates the need for a gas generator 
is being used on a rocket engine for 
the first time in firings of tlie livdrogcn- 
fneled Pratt & Whitney XLR 115-P-l. 

I bis 1 5, 000-lb. -thrust engine is being 
des'cloped for the National Aeronautics 
and Space Administration. Two engines 
will pou'cr the Convair Centaur upper 
stage for space sehicles. Specifie im- 
pulses produced arc JOS? higher than 
uith kerosene-fueled rockets. 

Several XLR 1 1 5s has’c been fired for 
as long as sescral minutes in a number 
of runs at Pratt & Whitnev’s Florida 
Research and Derelopment Center near 
W'est Palm Beach, Fla. (A^\' Julv 27, 
p. 28). Ilvdrogcn pump.s of flight de- 
sign hare been run there for more 
than ttt'o years. 

The XLR 1 1 5 turbopump cycle (see 
diiigrani) eliminates the gas generator 
used on mo.st liquid rocket engines to 
pros'ide turbine poucr for pumping 
propellants by capitalizing on the great 
enci^y released as extremely cold liquid 
hvdrogcn is expanded into a gas. 

Hrdrogen is stored in the fuel Link 
at minus -t23F and under slight static 
pressure. I•'i^5t step in the cycle is to 
open a fuel line \ahc. allowing the 
hsdrogen to i>ass through the pump. 
Combination of the pressure and the 
much higher relative temperature of the 
engine parts causes rapid c-xpiinsion of 
the hvdrogen through a comcntional 
regeneratise cooling system .surround- 
ing the nozzle and combustion chamber. 
E\en though the engine has not yet 
fired and the nozzle and chamber are 
at the rclatiscls cold temperatures of 
space, they arc scseral hundred degrees 
wanner than the initial temperature of 
the hydrogen. 

riie hsdroeen. now in giiseous form, 
passes through the turbine. The turbine 
IS geared to run both the fuel and the 
liquid hsdrogen pumps. From the tur- 
bine. the gaseous hvdrogcn flows into 
the combustion chamber. Because of 
the precision required in the complex 
inission.s the Centaur stage will ha\ c to 
]5crfotm, the csclc from tank to thrust 
must be coin|3lcted in less than a second. 

Once combustion has begun, temper- 
ature inside the chamber reaches ap- 
proximatcK 5.500F. The great expan- 
.sion caused h\’ the hcxit exchange as 
the hvdrogen passes tluough the cooling 
jacket continues the operation of the 
turbopmnp e\'clc. 

Thc XLR115 c\-clc also allows fuel 
tank pressures to be lower than in 
comentiomil systems, permitting the 
use of lightCT tanks- 

Charlcs T. Roclke, general manager 
of the center, says this work has shown 
that there is no technical obstacle that 


would limit the size of hydrogen enginc.s 
of similar design. 

At least three companies— Pratt & 
Whitney, Aerojet and Rocketdrne— 
have experimented with liquid hvdrogcn 
engines of thrusts abosc 100,000 lb., 
but no government agency has yet 
contracted for the development of the 
larger engines. 

NASA reportedly has been limited by 
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a lack of funds from initiating develop- 
ment of larger hydrogen rockets, 
although this mav be done next spring. 
Air F'orcc is understood to have with- 
held initiation of larger engines, both 
bccmsc of lack of specific requirements 
and an uncertaintv as to whether such 
an engine belongs in the national 
booster program, which is under the 
supervision of NASA. 


Third Atlas-Able Lunar Launch 
May Be Attempted Despite F ailures 


By Evert Clark 

Washington— Pos-sihilitv remained 

last week tiiat the U. S. will trv again 
to send a J72-lb. pavload into orbit 
around the moon using an Atlas-Able 
vehicle, although two Atlas-Abies have 
been lost at a eombined cost of some 
$1 2 million and Atlas is in demand both 
for miiitarv use and for a mimlrcr of 
other space programs. 

First Atlas-.^blc vcliiclc cxploclcd at 
Cape Canaveral. Fla., in September 
(AW Sept. 28. p. JO) following a static 
test of the Atlas engines, A launch at- 
tempt using a second vehicle failed Nov. 
26, apparentlv because a 10-ft. glass 
fiber fairing around the pavload gave 
wav prematurely. 

No backup vehicle existed as of late 
last week, but a backup payload is ready 
for firing if and when a vehicle becomes 
available. 'Ihe lost payload and its 
backup cost an estimated S2 million to 
design and fabricate. 

Whether another attempt will be 
made soon depends to a great extent on 
what govemment circles call "the pres- 
tige factor’’— tlic degree of urgenev at- 
tiiched to the mission in view of Soviet 
successes in sisacc. 

Soviet Launches 

Explosion of the first Atlas-.^blc oc- 
curred while Soviet Premier Nikita 
Khrushchev was visiting the U. S- It 
was bracketed by successful Soviet 
launching of a lunar impact vehicle and 
a vehicle which photographed the 
moon’s fat side and went into an earth- 
moon orbit (AW Nov. 2, p. 26). 

National Aeronautics and Space Ad- 
ministration, working under a tight 
budget, had not programed a baeku|) 
vehicle for the first Attas-Able when the 
program vsas initiated in Novemher, 
1958. Then, Atlas 20-D, scheduled for 
the Mercurv program but not needed 
because an earlier shot produced suffi- 
cient information, was shifted to the 
hmpr mission. 

Tlie pavload was the largest and most 


scientificallv ambitious that the U. S. 
has attempted to launch so far. ’fhat 
fact, plus the pressure of Soviet achieve- 
ments. meant that a great manv hopes 
were riding on the Thanksgiving Dav 

, Atlas-Able launch was witnessed 
from the central control building at .Ait 
Force Missile Test Center's Cape Can- 
averal launching site bv a group of offi- 
cials including N.AS.A .Adininistrator 
T. Keith Gleniian. Defense Director of 
Research and Engineering Herbert F. 
York, USAk' .Assistant Secretarv for 
Research and Development Joseph 
Charyk, and Dr. Louis Dunn, president 
of Space 'I'cchnology Laboratories, Inc., 
whose company liandled svstems engi- 
neering and technical direction of the 
vehicle and pavload. 

AJ^eighing against the probiibilitv of 
using another Atlas-Able for the lunar 
mission arc costs and prioritv, N.ASA 
estimates the expense of the program so 
far at S12 to 515 million. 

If it is decided that cost of another 
vcliicic could he absorbed, availabilitv 
could present a problem. Atlas is now 
scheduled to boost NAS.A’s Morcutv 
manned capsule and US.AF's Midas and 
Samos inilitarv- satellites into space, in 
addition to serving as the onlv currcntlv 
operational U, S. intercontincutal mis- 
sile. 

Atlas will form the first stage of the 
Vega and Centaur space vcliiclcs. 
Neither of these is likely to be used 
to launch the existing 372-lb. pavload 
because tliey have far greater pavload 
cajjabilitv, and neither will he readv in 
less tlian a year. Only a \ chicle of .Atlas- 
Able size or larger can boost the pav- 
load to the moon, so if it is not to be 
scrapped, another .Atlas-.Ablc apparentlv 
is the on!\- answer. 

If the decision is made to go ahead, 
obtaining another .Atlas should he rela- 
tively easy, since Comair’s Astronautics 
Division is producing the missiles onlv 
at about half capacity. Time icquirccl 
to obtain the booster might mean a sub- 
stantial delay, however. 
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NASA Associate Administrator Rich- 
ard E, Horner .said last week that no 
backup vehicle existed for the lunar 
mission, but he said "we have under 
study currcntlv the possibility of chang- 
ing our schedule to get the most out of 
the resources that wc have available.” 

The Nov. 26 failure was tentatively 
blamed upon failure of the aerodynamic 
shroud around tlie pavload. Atlas was 
launched successfully, but 45 sec, later 
the shroud apparently fell off, exposing 
the payload to severe pressures, 'I'vvo- 
picce shroud was supposed to have been 
sq>ar.ited bv explosive bolts at 175 sec. 
after launch, after the vehicle had 
reached some 15.500 fps, velocity. 

Parts of the |xiyload found near the 
launching site indicated it mav have 
been torn from the 98-ft. Atlas-Able 
vehicle, but the possibilitv remained 
that the 20-lb. thrust hydrazine and 
aluminum oxide engine in the payload 
may have exploded. 

Telemetry Lost 

Some telemetry was lost at 40 sec., 
more at 70 sec., and by 104 see, after 
launch, all telemetry on upper stages 
had been lost. Tracking information 
and first stage telemetry indicated that 
the last Atlas engine cut off within one 
second of its 385 see. scheduled burn- 
ing time. There also were indications 
that the .Aerojet AJlO-lOlA-powcred 
second stage fired, but there was no in- 
dication of whether it separated from 
the Atlas. Part or all of the first and 
second stages fell into the Atlantic 
Ocean off the .African Coast. Tliird 
stage, powered by the Allegany Ballis- 
tics Laboratory X-24S solid propellant 
engine, may have torn off or exploded 
shortlv after launching. 

Payload contained 121,2 lb. of sci- 
entific instrumentation, transmitting 
equipment and power supply aimed at 
measuring micrometcorite impact, hard 
radiation, total radiation flux, low-en- 
ergy radiation, very low frequency radio 
waves and magnetic field. It also was 
going to scan portions of the lunar 
surface arid transmit a etude telcvi- 

'ITie I'J-l.S-lb. payload engine, making 
its first flight, was to have supplied the 
final increment of velocity, make as 
many as three vclocitv- coneetions dur- 
ing the 2.6-day flight and slow the pav- 
load as it neared the moon in an at- 
tempt to put it into elliptical orbit with 
its nearest point at 3,000 mi. and its 
farthest point at 4,000 mi. from the 
lunar surface. TTiis would have given 
the orbiting payload a 12-hr. period. 

Satellite was a paddlcwhccl tvpc 
(AW' Sept. 7, p. 29) similar to Explorer 
VI. Power was to be derived from 8.800 
solar cells on four paddlc-likc arms that 
were to have folded outward bv spring 
action before the pavload separated 
from the third stage. 
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ARPA Backs Solid Propellant Research 


Wpsliington — Ad\imccd Rc-bcnrch 
Pvojtcti Agency plans to inccc-.isc tlic 
funding and sc«>pc of solid propellant 
research as this ARPA program goes 
into its second year. 

Contracts, the first of uhich were 
awarded a vear ago (AW, Nov. 1958, 
p. 5-1), are aimed at the dcsclopmcnt of 
liigh-energv solid rochet propellants 
«hicli reportedly nould hase specific 
impulses of approximately 320 see. In 
all, ARPA let 3-1 contracts on an annual 
renewable basis. 

I'our of these contracts— the largest— 
were for integrated research on com- 
plete solid propellants. ITic other 50 
were for supporting research in these 
five fields: |)ropclIant performance, spe- 
cialized syntlie*sis, ingredients research, 
high temperature research and basic 

l''unding for the four integrated rc- 
se-arch contracts last year totaled S6 
million; this year it ssill he boosted to 
approximateh 56} million. Contractors 
arc Ksso Research and Engineering Co., 
Dow Chcniicai Co., Minne.sotii Mining 
and Manufacturing Co. and American 
Cvananiid. ARP.A has authorized ex- 
tensions of all four contracts. .Actual 
contract negotiations arc t-arried out for 
ARP.A bv the three militars- services. 

I'Amding for the second se-ar of the 
Dow contract, which is the onh’ one of 
the four actualh- in the negotiating 
stage, has been authorized at 52.298.- 
000. Esso, wliicli is-as ass-arded a 51,- 
264,000 contract b\’ .ARPA last sent, 
will rcceise 51,722, (500 for its \sork foi 
the forthcoming year. 

Minnesota Mining, whose contract is 
up for renewal Eeh. 1. will get 51,313,- 
ObO, and American Cvanamid will re- 
ceive 51 million. 

.ARPA’s 30 supporting solid-propel- 
hmt rcscarcli contracts will be renewed 
as tliev come up oscr the next few 
moutlis at approximatelv their first-year 
funding Icscls. Among the extension 
authoriziitions alreadv approved arc At- 
lantic Research Corp., 5200,000 for 
specialized synthesis work— one of 18 in 
this field; New York University, 5263,- 
000, also for specialized synthesis; Allc- 
ganv Ballistics Laboratory (Hercules 
Powder Co.), 5355,000 for propellant 
performance research- one of 1 1 con- 
tracts in this area. Soon up for renewal 
and expected to be approved is ARPA’s 
contract with Allied Chemical Corp.. 
which last Mav reeei'-ed 5730.000 for 
research on high energy oxidizers. 

In addition. ARPA rcccntlv signed 
a new supporting solid-propellant re- 
search contract with Jet Propulsion 
f.aboraton’. Contract is for research in 
non-destructive testing and is funded 
"at the 51 million level." ARP.A cur- 


rently is in the process of negotiating 
another new contract on tlie "clcfl;igra- 
tion to detonation phenomena." Fund- 
ing for all contracts is available in 
ARPA's h'iseal 1960 budget, which 
went into effect last July. 

'Hic .ARPA solid propellant research 
contracts ate aimed gcnerallv at the de- 
velopment of "more energetic solids to 
vastly iiicre-ase our present capability.’’ 
Contractors are given end objective’s, 
nitlier than detailed specifications. 

As the director of one com|)any’s 
program on an integrated ARPA con- 
tract put it: "'llvcsc contracts, at least 
the four integrated ones, arc among the 
more intelligent contracts negotiated by 
the govenimcnt; they don't tic your 
Ivands or really limit vcni in any way." 

In this program, ARP.A is looking for 
breakthroughs rather tlian simple ad- 
'ancements in solid propellant technol- 
ogy. Most of the contracts involve fairly 
liasic research. Primarily for this rca.son 
ARPA chose its industrial contractors 
mainlv from old line chemical and 
petrochemical companies wliieh bad es- 
tablished research groups with extensive 
backgrounds in relatively basic areas of 
chemistry, plivsics and combustion 
rather than from the solid propellant 
processors. 

■ARPA’s solid pro|)ellailt coiitractor.s 
maintain dose liaison and arc kept up to 
date on each other's progress, 'nic four 
companies holding the integrated con- 
tracts, for example, meet fominlly each 
cinartct. .ARP.A and the three services 
are represented at these meetings. In 


NASA Budget 

Wasliin|ton-National .icronautics and 
Space Administration will ask Congress 
for "something under a billion dolhirs 
total’’ for its Fiscal 1961 budget. Asso- 
ciate Administrator Richard IC, Horner 

I960 also was still being considered last 
week- A major coiisideiatioii in both a 
su|)plcnicnlal and the Fiscal 1961 budg- 
ets is the cost of continuing the Saturn 
booster piograui. 

Homer said the 1961 request will be 
between the half-billion ;isked in Fiscal 

1960 and one billion. 1’he actual figure 
is believed to be apiiroximatelv S800 
million (AW Nov, 16. p. 25). There has 
been speculation recently that the Fiscal 

1961 request might ran as high as S1.2 
billion. Hoinei’s comment leaves open 
the possibility that a supplement Fiscal 
I960 request plus the Fiscal 1961 request 
of less than a billion might (noduce 
a total in the neighborhood of SI. 2 bil- 


addition, coiitmetots get together fre- 
quently on an informal basis. 

Having started at essentially the same 
base line, the four holders of the inte- 
grated ARP.A research contracts today 
sUmd at roughlv the same progress mark. 

No .ARPA contractor has come up 
with a new compound. ’Phis is expected 
to take another year or two and there 
is some disagreement as to what the 
end product will be when it is devel- 
oped, Some contractors believe it is 
more likely to turn out to be a higli- 
cnergy storable liqriid propellant than 
the niglx'iicrgy solid originally sought 
(.AAV Nov. 30, p. 25). A high-cncrgv 
monopropellant, according to others, 
also is a possibility, 

Wliatevcr it proves to be, the new 
|jropellant is expected to make use of 
Ruorine as the oxidizing element. AATiilc 
it is possible to increase the energv level 
of all solid pro))e'llant constituents, most 
of the current research is being concen- 
trated on the oxidizer. Because the 
oxidizer accounts for the largest per- 
centage of the total propellant, .ARPA 
contractors feel that improvements in 
this area will provide the best over-all 
return on any research investment- 

Nor is it anv coincidence that most of 
the ARP.A contractors in this area arc 
currently trying to get fluorine to do the 
oxidizing job. ’riicoreticallv, it is the 
most energetic oxidizing element avail- 
able-hot only as a gas or cryogenic 
lic|nid- AV'hcn combined in a solid 
state, fluorine at present becomes one 
of the most umeaetive materials in ex- 
istence. 'Hiis is the reason some ARPA 
contractors believe tlie program is more 
likely to result in a liquid propellant 
than the intended solid- 

Rcgardless of the eventual outcome, 
contractors and .ARPA ofiicials agree 
that the results so far appear promising 
and justify continuation of the program. 
During the jjast year, tlie four com- 
panies holding the integrated .ARPA 
research contracts have concentrated on 
defining their areas of attack, dctermiir- 
ing just which types of compounds 
looked most promising. Now that they 
know what to make, they arc trying to 
develop svntheses for tlicm. 

In another vear, some contractors say, 
they could conceivably have a new solid 
propellant compound, 'flicn they will 
have to scale up output— from }-gram 
to 100-gram quantities— to get enough 
propellant to test. Their work will end 
with the successful testing of a small 
quantity of a new solid propellant. 
As presently planned, it will not be u|) 
to the current .ARP.A contractors to 
prove that their new |3rnpcllants can be 
produced in large quantities or that they 
will perform well in full-scale rockets. 
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’Thoi-Ablc IV inlCTplanctary probe will travel around sun with "paddlcwlicer arms extended for trapping solar energy. 


First Details of Thor-Able IV Solar Satellite 


National .Acroiniiitics and Space Admin- 
istration's Thor-.Ablc lA’ interplanetary 
probe, proicctcd tor laiiiicli about Dec. 15 
into a tnijcctorv which will make it a 
satellite of the sun, will be approximatelv 
26 iir. in diameter and weigh 80-90 1b. 
I.ike Ex|i1arcr A'l earth Sritellitc. it will 
carrv four “piiddlcwhccls" fitted with solar- 
energy cells. Thor-.\b1c IV’ will not rise 
Explorer Vi's "propeller blade" units on 
surface to control the pnvload interior tcin- 
pemture (sec p. 5}) but will use a simpler. 
I>nint-pattern scheme on the surface to main- 
tain an internal tcmpccatnrc v-ahie between 
58F and 80F. Because it will come so imich 
eloscc to the sun during its elliptical orbit 
than did Kxplorcr VI. it is likelv that the 
paddlcwhccl solar cells also will have to 
incorporate a heat protection scheme. Space 
phenomena will be telemetered on 378.21 
me. from payload to ground stations in the 
tracking chain. Contributing to the N.ASA- 
managed project is .Air Force’s Ballistic 
Missile Disisioii, with its Thor interme- 
diate range ballistic mis.sile booster coupled 
to an .Aerojet .AJlO-lfll.A second stage and 
Allegany Ballistics Laboratory X-248A4 third 
stage, and Space Technology Uiboratorics. 
which IS building and integrating the in- 
sfraincnted paddIcHhccI payload. AA’cight 
liniitatimis dictate that only one transinil- 
ter and a few scientific experiments can be 
carried. Tliot first stage carries no guid- 
ance. only an autopilot, and first and third 
stages carry no tracking iiistriimcntatioii. 
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McElroy Outlines Airborne Alert Plans 


By Craig Lewis 

VVasliington— Neil 11. McEhoy out- 
lined H composite strategic deterrent 
concept for tlic next four >cars which 
could include a Boeing B-^2 airborne 
alert as he left the Defense Department 
last week to return to prisate industiy. 

McElrov resealed that the groiuij- 
work is currenth' being laid for an iiir- 
bome alert eapabilih during the critical 
1961-63 missile gap period so that it 
will be available in case the Joint Chiefs 
of Staff decide such an alert is needed 
to shore up U. S. deterrent power during 
the scars the Soviet l.'ninn has superior 
missile power, h’unds have been al- 
located for training and equipment 
iteeded to make an airborne alert feas- 
ible. 

McElrov discitsscd the U. S. strategic 
deterrent concept for the missile gap 
period at a press conference held shortly 
after the \V'hitc House announced his 
long-expected resignation and after the 
President had awarded Mcl'.lrov the 
Medal of Freedom. 'Ibe former Defense 
Secrctarv left the Pentagon the same 
dav his resignation was announced, aitd 
he is scheduled to rchtra to Proctor & 
Gamble today to become chairman of 
the board after hso vears and two 
months in the Pentagon. 

McElrov was replaced last week by 
Thomas S. Gates, Jr., former deputy 


secretary of defense. Gates, 33, a Phila- 
delphia banker, has serv ed in the Penta- 
gon since 1935. He hceame undetsec- 
refarv of the N'avv in 1953 and later 
moved up as N'avv secrctarv'. He re- 
placed tlie late Donald Quarles as dep- 
iitv defense secrctarv last sumnier, 

McEltoy’s last major job was to com- 
plete prcixiration of the militarv budget 
for Fiscal 1961. McElrov said the 
budget sent to the W'liite House for 
presentation to Congress is designed to 
liold U. S. defense spending close to the 
S-H billion level. I'hc total military 
budget- however, may be close to S-13 
billion next vear since foreign militarv- 
aid will be included for the first time. 

.Mthoiigh he refused to discu.ss 
budget details. McElroy conceded that 
the -\nnv Nike Zeus anti-ICRM sys- 
tem will not go into production during 
Fiscal 1961 but will continue with ’'vety 
generous support of a research and de- 
velopment program.” Other effects of 
the final budget decisions began to be- 
come apparent la.st week whcit US.-\F 
cut back its B-70 program (see prge 26). 
McElrov said the Joint Cliiefs have dis- 
cu.sscd tlie Ecnctal adcqiiacv of the 
budget, but that they will not be asked 
to sign a letter endorsing it this vear 
as tlicv were requited to do last vear 
(.W NIar. 16, p. 29). 

McElrov said the U. S. strategic dc- 
liverv e.ijjabilitv is substantiallv higher 


than it was two years ago and that the 
limited war capabilitv also has increased, 
primarily through deplovnient of tacti- 
cal iuiclc.it weapons. 'I’hc retiring De- 
fense Secretary repeated his earlier fore- 
cast that the U. S. and the Soviet Union 
would c.ieh h.ive about 10 interconti- 
nental ballistic missiles operational by 
the end of 1939. He said that, if "tbey 
build wliat tbev could build and if we 
build what vve intend to build," Soviet 
missile capaliilitv w ill be superior in the 
1961-63 period. 

To counter this missile gap. the 
U- S. plans to maintain a composite 
deterrent force until Minutcmaii be- 
comes operational in 1963. The bomber 
force of tlie Strategic .\ir Command is 
a kev element in this composite force, 
McElrov .said, and provisions arc being 
made to prepare for a possible airborne 
.nlcrt to keep part of tlie B-52 force 
secure from destruction on the ground. 

■Mert preparation invtdves training of 
air crews and procurement of long lead- 
time items, such as engines, so that the 
crews will be rc.idv and the equipment 
in storage if the Joint Chiefs of Staff 
decide such an alert is nccessarv'. Some 
funds are available in the current budget 
for this jircparaticn. and more monev 
is allotted in the 1 ise.tl 1961 budget. 

McElrov pointed out that the life 
of the B-'52 will be extended by the 
North .\incrican Hound Dog missile. 
This 50n-mi. -range missile carries a nu- 
clear w-.irheacl and can be laimchcd 
from the 13-32G and 6-52H to destroy 
enemv defense installations and clear 
the wav for bomber penetration of 
enemy territory. McF.hoy said the 
Hoiuid Dog does not interfere with the 
homb-carrving capacity of the B-32. 

Discussing U. S. missile capability. 
McElrov said: -Today vve arc sati.sfied 
that the Convair .V'tlas is a proved 
weapon and arc moving ahead vigor- 
imslv to dc|jlov them." He also said 
"it is intended that Titan will con- 
tinue in the picture." The Polaris fleet 
ballistic missile submarine force was 
mentioned as another part of the com- 
posite deterrent force, and McElroy 
said the sulmiarines will go on station 
at the rate of about one every four 
months after the first one becomes 
operational late next vear. He said this 
sclicdulccl Polaris buildup will continue 
■'as far clown the road as wc can see.” 

W hile he de.scribcd current ICBMs 
as important deterrent elements, NfeEl- 
rov cantioned against investing too 
ht-.ivilv in first-generatiem vvevipons that 
might he quichlv superseded by im- 
proved second-generation missiles, l-'u- 
ture plans obviously depend heavily on 
successful devclop)iicnt of Minuteman. 
imd McElroy said the program is “rc- 


Saturn Configuration Under Re^ iew 

Washington— Project Saturn technical comniitlcc was scheduled to meet late last 
week to discuss the upper stages to be used with tlie 1.5-million-lb, tlmist clnslcicd 
Saturn space engine. Some thought is being given to dcsigoing completely new 
upper stages rather than using existing rockets since great dependence w ill be placed 
upon the Siiliirn-boosled vehicles in the attempt to match Soviet space achievements, 
and stages designed specificallv for use with Saturn might |irodncc better results. 

Initial meetings of the committee were held Nov. 27 and 28 to discuss the tspes 
of missions that Saturn-boosted vehicles might perform. Two-das meeting last week 
was to consider the nnmbccs and tspes of iqipcc stages that would be needed to 
perform those missions, 

Whether new u)ipcr stages will be designed apparently is the most impoctnnt 
question still to be settled in the Saturn progiam- Budget for the |>ti>jcct for I'iscil 
1961 is expected to remain at about the S!-*0 million recommended some time agv 
by the .\dvanced Research Projects .^gency, Competition for new upper stages wmild 
be timc-consuniing and requite proving out of the new vehicles that resulted, but 
optimiration of the whole vehicle might be worth the rcinlting extra investment in 
time and money. 

The committee is advising the National .Vcronantics and Space .Vdininistration on 
technical aS|iect5 of the project, and .\dvanccd Research Projects .\gency is continu- 
ing to administer the |)rograin until it is traiisferrcd from .\RP.k to N.XS,\ soinclime 
next vear. ,\ctnal work is going on at the .\rmy Ballistic Missile .\gency. 

Chairman is .Abe Silvcrstcin, siMcc flight devciopment director for N.\S.\. Members 
ate Wetnhet von Braun, development director at .ABM.V; .\be Hvatt. assistant 
director for iiropnision for N.kS.k; George Sutton, chief scientist of .XRP.X; T. C. 
Muse of Defense Department's directorate of research and cii|iiiccring; US.\F Col. 
Norman C- .\ppold, whn is in charge of N.\SA-,\RP.\ relations for the Air Research 
and Dcvclopmeiil Conimand. Secrctarv is Eldon Hall of Hyatt's office. .A Saturn 
task force also has been nunied to handle logistics problems. 
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President’s Advanced Planning Views 

Washington— President Eisenhower last vveek outlined his views of the mixed force 

on the eve of his dei>artutc to Europe. Following arc the question and the Presi- 
dent's reply: 

• Charles H. Mohr, Time inagazine-"Mc. President, this is a moment in history in 
which we liave to maintain a large strategic capability in manned aircraft and, at 
the same time, paying for the ineccasinglv expensive development of missiles capa- 
bility: and also, an anti-missile defense capability. 

"And I wonder if ran could discuss and explain to us how. in such a moment in 
history, the defense budget docs not need to rise but can stay relatively stable over a 
period of two or three years?" 

• The Prcsidcnt-'-Wcll. 1 think that the first thing is this; 

"Since you arc going from one defense system, largely, to another. ]iarticularly in 
this matter of dclenent, there is an old saying— what is it— ‘Be not the first by 
which the new is tried, nor yet the last to lay the old aside.’ 

expensive thing, stop everything now that we've been doing and then just put a 
tremeudous hysterical urge about the business of getting something new. 

But as we arc finding that out Atlas is operational, and is operational, and it comes 
into this picture, it is only natural that there is shown less concern and less cost in 
the matter of developing newer and better and bigger airplanes, faster, higher flying, 
and so on. 

“Now. we do not quit that entirely. As yon know, the B-58, on a moderate pro- 
gram. is to be completed, and there is a very definite, there is an R&D program 
going on on one that's even bigger (apparently the B-70, sec p. 26). so tlut wc do 
not feel ourselves within jmt a matter of two or three or four years completely 
dependent upon the missile, until we’ve got these missiles perfected to the point where 
we think that the deterrent ibelf needs nothing else." 


ccisiue optimum funding” and the 
solid me! missiles arc expected to be in 
place in the calendar year 1963, 

Although the composite delivery 
force is generally discussed as a means 
of filling the 1961-63 missile gap until 
Minuteman is operational, McElroy 
said that "we do not plan at that time 
to depend onlv on the Minuteman 
either." He said he thinks the bomber 
will be in the inrentory “for quite 

British Industry 
Resists Group Edict 

London- British aircraft industry is 
resisting pressure to regroup until the 
government defines its future policy, 
outlines its aircraft requirements and 
decides the scale of any British par- 
ticipation in supersonic aircraft and 
spicc programs. 

The opinion still is widely held 
among leading companies that when it 
possesses this information, the indus- 
tr\- should be left to decide a structure 
for itself, without gottrnment pressure. 

Reliable sources maintain that the 
Minister of Aviation Duncan Sandvs, 
in a recent fact-finding tour of major 
aircraft companies, was insisting on a 
50% contraction of the aircraft indus- 
try of 120,000 workcR, based on three 
major aircraft groups and two engine 
companies. 

Envisaged by the Minister as the 


new groups were English Electric, 
Vickers and Hawker Siddclev, Bristol, 
and a consolidation of the Airco group 
(de Havilland, Hunting and Fairev). 
All other companies were expected to 
be absorbed later by these groups. 

Regrouping is disliked bv the indus- 
try for a wide range of reasons and to 
bring pressure to bair, Sandxs is re- 
ported to have stopped the issuance of 
contracts in many categories until some 
reshaping has been agreed. According 
to one source, a contract affected bv 
the clamp is the Fairev Rotodvne. An- 
other could be the Floxcrcraft. 

Dc Havilland is not anxious to close 
the Airco links because outside of the 
Airco 121 airliner, both Hunting and 
de Haxilland have completed rival de- 
signs for jet feeder aircraft. I'hc merger 
behveen Bristol and Hawker SiddtTcx- 
appears to be stymied by financial 
factors associated with each. 

Companies most hostile to anv re- 
rouping were Handlex' Page and Black- 
urn and General Aircraft Co., which 
probably accounts for their absence 
from the three-group structurc. 

News Digest 


Martin Co. last week reported addi- 
tional purciiase of stock of General 
Precision Equipment Corp.. adding to 
the more than 10% of General Preci- 
sion stock acquired this summer, and 


continuing Martin’s trend out of the 
aircraft business (AW' N'ov. 9, p. 29). 
Ownership of common stock has in- 
creased from HO.jOO shares to 183,700 
shares, equal to 16.3% of total common 

Sikorsky Aircraft's turbine-powered 
ampliibious S-62 demonstrator helicop- 
ter nosed over during a simulated auto- 
rotativc whcels-down landing on the 
Housatonie Rivet, adjacent to the com- 
pany's Stratford, Conn., plant. No in- 
juries were sustained by the crew. Heli- 
copter. whicli broke in two forward of 
tail pxion (just aft of where hull rises 
rearward out of water), suffered water 
and mud damage to its interior but is 
not a total loss. 

Allegheny Airlines Martin 202 
crashed last week into a mountainside 
near ^V'illiamspo^t, Pa., during an ap- 
proach course killing 25 passengers and 
crewmembers aboard. One passenger 
survived. According to observers at the 
airport, the aircraft missed its initial 
approach during a light snow and cir- 
cled to line up for a second approach 
which brought it over the mounlain 
ranges neat AV'illiamsport. It was dur- 
ing this maneuver that the accident 
occuried- 

British government last week de- 
clined to sell 17 Hawker Hunter jet 
fighters to Cuba (AW Oct. 5, p- 131) 
as part of Britain’s policy to restrict sale 
of arms in the Caribbean area. Cuba 
wanted to tr.idc Hawker Sea Furies for 
the jets. 

Air F'orce accepted the first opera- 
tional Conxair B-58 last week for the 
Strategic Air Command inventory. This 
first production model was the 31st 
B-5S built and is an improved version 
of the earlier test models. F’irst 30 
B-58s went into flight test programs, 
but 13 of them will be converted to 
operational configuration and go into 
squadron service. 

Hiller X-18 VTOL has made its first 
flight at Edwards AF'B, Calif,, with the 
tilt-wing fixed in a near-horizontal posi- 
tion (AW Nov. 16, p. 39). Flight 
lasted 20 min. 

USAF-Gcneral Electric Co. experi- 
ment aimed at obtaining the first color 
movies from sp:icc (AW Nov. 25, p, 23) 
failed last week when a GE nose cone 
carrying a 16-min. color camera and 
launched by a USAF'-Douglas llior 
w as not recovered. 

Kaman Aircraft Corp. will attempt 
to break the Soviet helicopter altitude 
record (AW Mat. 30, p, -U) Dec. 9 
using its USAF H-43B turbine heli- 
copter. 
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AIR TRANSPORT 


Jets Spur Transatlantic Passenger Rise 


Airlines foresee one-third increase in seats next season, 
as 12 carriers phase jets into service. 

By Glenn Garrison 

New York— Airline capacity on the N'ortli Atlantic, wiiicli rose little last 
summer as most carriers waited for their jets, is expected to increase b\' about 
one-tliircl next season when 12 airlines will be offering jet scrvicc. 

Most carriers reported good results for the 1959 peak season although many 
were holding the line in seat capacity, as predicted bv Aviation \Vi;ek (Mav 4, 
p. 40). Scheduled International Air Trairsport Assn, airlines offered 956.975 
seats on the route during the func-thiough-Septcmbcr ])criod, an increase 


of 49f over the same period of 1958. 

Passengers carried totaled 693.976, an 
increase of 129. By way of contrast, 
capacits' increased 407r in the summer 
of 1958 over the summer of 1957 and 
the passenger increase was 33%. Mam 
carriers in 193S «cre adding ne«- units 
of their late-model piston fleets. 

Por the first nine months of 1959. 
the passenger total was up 13% to I,- 
091,478. topping the million mark for 
the first time so earlv in the vear. Ca- 
pacity for the nine months rose 5% to 
1.626,305 seats. Over-all passenger load 
factor tor the foiir-niontfi summer pe- 
riod of 1959 was 73%. up from 68% 
the previous season. 

First-class passengers carried in the 
1939 summer period totaled 121.437- 
riie cconomv class total was 344.169 
and the lanishing transatlantic tourist- 
class piissenger accounted for 28.330 
occupied scats. 

Transitional Period 

Onh' Pau .American World .\irwa\s 
and British Overseas .-kirwavs Corp. Iiad 
jets in their transatlantic fleets daring 
the entire summer 1939 period, but 
only four of the 16 I.VIW airlines on 
the run will lack jets next summer. 
Most of the ne«- Douglas DC-8s and 
Boeing 707-320s and 420s will begin 
appearing in scnice next spring. Jets 
«’iil dominate the North .Atlantic next 
summer, and the carriers face this tran- 
sitional period with some uncertainties; 
• Filling the expanded capacitv, which 
;in Aviation A\’i;kk 5ur\c\ indicates 
mav total 1,274,000 scats next summer, 
will call for strenuous compctitisc sales 
efforts to find the market- Burgeoning 
piosperits- on both sides of the .Atlantic 
is a hopeful omen, llie jets tliemsehcs, 
«-ith their new standards of comfortable 
flight and their time-chopping speeds, 
should stimulate new sources of busi- 
ness. But whether all carriers will be 
able to kcqs their cxpcn.sisc new jets 


Ivusy enougli and full enough to make 
them pav during the first big jet season 
is a question exenonc wishes he could 
answer. P’orecasts to -Aviation Wekk 
of traffic increases tanged from 13% on 
up to a doubling of the business. 

• Rate situation still is uncertain be- 
cause of the breakdown of l.AT.A tr.if- 
fie confcRTice negotiations at llonolnlu 
(.AW Oct. 13. p. 40). .As things now 
stiind. there will be no official lA’I'.A 
fare or other agreements in effect on 
the .Atlantic after .Apr. 1. However, 
most airline officials feel that no open- 
rate situation will come about. Either 
the rarriers will hold a special meeting, 
probably earh' next scat, and come up 
with a transatlantic I.A’I’.A agreement, 
or the st.Ttiis quo will probabl\- obtain 
on an unofficial basis. Consensus is 
that a special meeting will be licid, with 
little cfiange in fares except that the 
jet surcliarge probahlv will be elimi- 
nated. 

• .Air Union, the coope'rati'e program 
among four European operators, would 
change the competitive balance if its 
effects werc felt next vear. But it seems 
unlikeh’ that -Air Union's plans, which 
arc still in an earh' stage of dcsclop- 
ment. will be significant on the route as 
far as 1960 is concerned. Its members- 
.-'-ir Ftanee, -Alitalia, Sabena and Lufth- 
ansa— arc proceeding with their indi- 
\idiial. competitive sales drives for next 
year’s tran.satlantic business. 

Summer Trend 

The past summer’s o\er-all trend to- 
ward liolding the capacity close to pre- 
s ious levels was bv no means unifonn. 
and the picture varied considcrabh 
among inclis'idual carriers. The two op- 
erators of jets during the period, for 
example, took different approaches, 
with Pan American nitting capacitv and 
BO.AC increasing capacitv substantiallv. 
Here are examples of individual results 


for the June through September. 1959. 
period and tentative outlooks for 1960: 

• Pan .American achieved a spectacular 
load Factor of 86% for the period, cut- 
ting its capacity by 9% and yet carry- 
ing 14% more passengers than during 
the same four months of 1938. Load 
factor for the 1938 period was 69%. 
Seats offered in the 1959 period totaled 
149.359. split 74.747 easthound and 
74.612 westbound. Passengers totaled 
128.768-62,672 eastbound and 66,096 
westbound. Tlie airline offered 55% of 
its seats in Boeing 707-120 jet equip- 
ment during the period. Next summer. 
Pan .American expects to increase its 
ca|>acitv h\ 13-20% on the route, with 
jet service comprising about S0% of 
the total. The carrier plans to operate 
40-45 transatlantic round trips a week 
at the peak of summer 1960, exclusive 
of the 'A'cst Coast-Kuropc polar route. 
Its Boeing 707-320s, alrcadv phasing 
in to the North .Atlantic operation as 
well as on other routes, will ])robabiv 
be augmented by other jet equipment- 
leased Douglas DC-8s from National 
•Airlines under Pan Anicricm’s and Na- 
tional’.s reciprocal agreement, and/or 
Pan .American’s own DC-Ss, which will 
start arriving next spring for assign- 
ment to the carrier’s divisions. Pan 
.AmcTican’s estimate of the market ex- 
pansion next vear is 15% for the 
North .Atlantic. .At the peak of the sea- 
son. when space is iisuallv hard to get. 
the airline believes next summer’s traf- 
fic vsiil provide a demand for piston as 
well as jet scats. Pan .American's DC-8s. 
in a tvpical configuration, will scat 36 
first class and 87 cconomv passengers, a 
total of 125. 

• BO.AC took a different cocirse from 
Pan .American’s last summer, increasing 
capacitv bv 33%- and carrving 42% 
more pas.scngcrs for a total of 162,925 
.scats and 1 1 2,647 |xisscngers during the 
lieriod. h'igures include BO.AC’s trans- 
atlantic operation from Canada. Load 
factor was 69%. a drop from 75% 
during the same 1958 period. TTie 
British carrier provided 30% of its 
capacity in its Comet 4 jets and also 
opCT.ited the turboprop Bristol Britan- 
nia and the Douglas DC-7C. 'I'hc 
Comets were used in de luxe and first 
class and first and economy configura- 
tions, with tourist and cconomv pas- 
sengers carried in the other equipment. 
Comet load factor for the period was 
"slightlv under 90%, " BOAC said. 
First-class passengers in all equipment 
for the period totaled 24,355 and first- 
class scats totaled 34.965. for a fitst- 



First Lufthansa Boeing 707-420 Rolls Out 

First Boeing 707-420 Intercontinental jet transport for Lufthansa German Airlines is rolled out from the Boeing Airplane Co. plant 
at Renton. Wash. Airline has ordered four Intcrconlincntals: plane will make its first flight this month and will be delivered late in 
Jamiacy. I’owcrplants are font Rolls-Royce Conway bypass ciigines. 


tlass load factor of 69%. Although 
most airlines 'had dropped their tourist- 
class accommodations bv last summer. 
BOAC offered 29,262 scats in this class, 
canied 18.482 tourist passengers. 
Economy capacity was 98,698 se.its and 
passengers totaled 69,810. BO.AC plans 
to offer about 40% more peak capacity 
next summer than during the peak of 

1959. 

Its Rolls-Rovcc Conw-av-powered 
Boeing 707-420s will be phased onto 
the route beginning next fanuarv, and 
Comets will be phased off the run with- 
in a week of the Boeing jet transport 
inaugurals. 

Promising Outlook 

Outlook for filling the scheduled ca- 
pacitv is '’promising” in BOAC’s view, 
and the carrier already has bookings 
whicli indicate a 500% increase in cliar- 
ter business during the year- Charters 
will lie flown in all types of equipment 
including the new jets. 

Trans World Airlines, which has just 
inaugurated its first transatlantic jet 
service with Boeing 707-320s (A\A' 
Nov. 30, p. 41), cut back its summer 
1939 capacitv to 107,109 scats, com- 
pared with 238,278 the previous sum- 
mer. Passengers totaled 76,561, down 
from 87,723 during the same period of 
1958. Nlainstay of TWA's transatlantic 
fleet last summer w-as the Lockheed 
1649A Constellation. During the pe- 
riod July 3 through Sept. 26 of 1959. 
TWA offered a peak of 45 round trips 

Next summer, the airline expects a 
]ieak of only 40 weekly round trips on 
the North Atlantic, but 35 of them will 
be in the big jets and peak weekly ca- 
pacity is expected to total 11.790 seats 
in both directions, compared with 


6,922 seats last summer. 'I’hc other five 
round trips will be flown in 1649As and 
these aircraft also will connect with the 
jets at overseas gateways. I’W'.A fore- 
casts a passenger increase of 50% for 
the year 1960. 

KLM Increase 

KLM Roval Dutch Airlines increased 
its traffic bv 21% to 64,977 passengers 
while its capacity went up only 13% 
to 91.296 scats, 'nic carrier expects a 
15'% increase in both scats and traffic 
for next season. First transatlantic jet 
service with DC-S.s is planned Apr. 1 
with a daily round trip between New 
A'ork and Amsterdam. 

F’roin /line 1 on, KLM expects to 
schedule two dailv DC-S flights and 
two daily DC-7C flights, tlie latter 
carrving econoiiiv and first class scats 
and bcrtlis. Ilic carrier lias moved from 
fifth place in transatlantic |3iisscnger 
volume to fourth place, on the basis of 
summer 1959 figures. 

Scandinavian Airlines Svstem re- 
duced its transatlantic capacitv verv 
slightly during the four-month period 
from 85.644 to 83.016 seats, showed 
.1 tiny traffic increase from 58,237 pas- 
sengers in the summer of 1958 to 58,- 
443 passc-ngers last summer. Next veat 
it will step up capacitv bv 30-35%, ac- 
cording to present tentative plans. Like 
Pan American, SAS believes the indus- 
try can expect an increase of about 
15% in passenger traffic. 

The Scandinavian carrier plans to 
make the most of its Sod Caravelle jet 
connections with its transatlantic DC- 
Ss. W'ith this equipment combination 
as one of its prime sides tools. S.AS ex- 
pressed confidence it can achieve high 
ioad Factors with its transatlantic jets, 
and also expects to fill enough piston 


scats to make its DC-7C flights profit- 
able. 

It will start phasing jets onto the 
Atlantic in April and expects its piston 
services to end around the middle of 
next September. 

Bv July. SAS mav be offering 18 
weekly jet and seven weekly piston 
schedules. 

Air France offered 69,361 scats, up 
10% from the 1958 period. Traffic in- 
creased 17% to 50,094 passengers- Of 
the 1959 capacity, 57,823 were in 
economy seating, 'tbe airline estimates 
a capacity increase next season of 60%. 
Boeing 707-320 service is scheduled 
to licgin from New York Jan. 25 with 
dailv flights, and bv next summer peak 
all-jet service is planned with three 
daily flights. 

By .Apr. 1. jet schedules vvill fly the 
polar route from Los Angeles via Mont- 
real. and Chicago will be served by 
Apr. 1 5. .At that time, all of Air 
F'rancc’s transatlantic services will be 
jet. 

The carrier’s 320s vvill carrv 32 dc 
luxe and 108 economy passengers. 

Hard Sell 

Other jet plans include Paris-Anchor- 
age-'Tokvo service beginning Feb. 2 
with the 320. Like SAS, Air France will 
sell its Bocing-Caravclle combination 
hard. Ait France now has six Caravellcs 
flying, expects its order of 24 to be 
completed bv the end of next year. Not 
long after, the carrier plans to be 
seniiig 81 cities with its jets; 42 with 
the Caravelle and 39 with its 17 Boc- 
ings. 

Liifthansa German Airlines boosted 
suinmet 1959 capacitv bv 24% over the 
previous season, carried 23% more 
pitssengers. Totals were 47,078 scats 
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;iikI J?,661 iwsscnger.s during tlic 1959 
|x;rioel. Lufthaiibiri firvt Boeing 707- 
420 is scheduled to go into ttuiisiitUintic 
scr\icc Apr. 1 from N'e«’ York and 
Cliic.igo. iiiid polar jet serxice from San 
I'rancisco hegiuning Ma\ 10. 

The airline «ill liave three of the 
hig jets in operation next .summer and 
four next fall. It jalans tr) operate three 
Meekly flights out of Chicago, seven 
out of New ^’ork and two out of San 
I'rauciseo at the peak, and to add 
Rights with 1649.\ equipment when 
nceessars-. 

Salxtna Belgian World Airlines cut 
back ci]3acity 1177 following a special 
expansion the year before in connection 
with the Bru.ssels hair. Seats during 
the 1959 period totaled 50,510 and 
29,966 passengers uere carried, a drop 
of 18% from the |)re\ious sninmcr. 
Sabena’s 707-520s arc scheduled to ap- 
pear in North .Atlantic sen ice I''cb. 1 5 
with four sseckh round trips, which 
will be supplemented hv three weekh' 
DC-7C flights-'llie airline expects to 
schcdnlc 14 wceklv jet flights at the 

Swis.sair will stejj up its transatlantic 
capacity drastically as it.s DC-Rs begin 
phasing in, with first scrsicc tcntatisclv 
scheduled for May 6 with three wecklv 
New York-Znricli schedules. Nine to 
1 2 sscckly .schedules am planned for 
next year’s peak when the carrier's three- 
|3lane fleet ha.s been delivered. 

Swissair will he the third carrier to 
tic tran.satlantic jets in with its own 
Caravelle jet .schedules {.\W Nov. 25, 
p. 45). During the four-month period 
of 1959, Swissair's capacits' \sas up onlv 
slightlv to 2.8.651 .scats, com|>atcd with 
27,942 during the 1958 period. Passen- 
ger total rose from 20.465 to 21.874. 

Trans-Canada -\ir Lines plans to put 
its Conwav-powered DC-S on trans- 
continental domestic scrs icc Mar. 1 and 


to offer DC-8 service on the North 
.\tlantic beginning Apr. 1. Last sum- 
mer. the airline offered 38,355 scats and 
carried 50.899 passengers for a load 
factor of 81%. Totals for the 1958 
period were 37.010 scats, 29.245 pas- 
serigcrs. load factor 79%. 

Qantas Empire ,\irwavs introduced 
transatlantic Boeing 707-120 jet .scrx-icc 
in September as part of its new round- 
the-world jet ser> ice. M’ith hso weekly 
round trips and no originating base on 
the Atlantic shores. Qantas carries a 
'•err .small percentage of the transatlan- 
tic traffic. If frequencies arc stepped 
np next sear. the\- will still he a part of 
tlie global scrsicc. 

h'onr of tlic 16 I.\T.^ airlines on the 
North .Atlantic will face next summer 
without jet equipment. Irish Ait Lines, 
which entered the tranSiitlantic picture 
in Mav, 1958, with lea.scd Lockheed 
1049II equipment, expects delivery of 
its first heefed-up Boeing 720 next hill. 
In the meantime, it will continue to 
offer an all-economv service on the run. 

Canadian Pacific .\irlines. wliich has 
Ijccn living Britannias four times a week 
from 5'aucouvcr, B. C„ to Amsterdam 
and DC-6Bs from Montreal to Santa 
Maria. Lisbon and Madrid, lias ordered 
four Conwav-powered DC-Ss and ex- 
pects the first dcliverv in Ibcccmher, 
1960. 19nring the interim, the Cana- 
dian carrier will get in some s))adewotk 
on a newh-won route to Rome, with 
first schedules set for Mar. 1. Britannias 
will flv this route, which is an extension 
from Lisbon. 

Iberia .^i^linc5 of Spain lias ordered 
three DC-Ss and hopes to get the first 
in late 1960. Tlic carrier operated four 
wceklv Lockheed Super C Constella- 
tion flights on the North .Atlantic last 
summer, as it did in 1958. It plans no 
increase next year but is stepping np 
promotional and sales plans to prepare 



First TEAL Electra Makes Delivery Flight 

First Model 188C Lockheed Electra turboprop transport for Tnsnian F.inpite Airways. Ltd. 
(TE.AL) leaves Burbank, Calif., on delivery flight to .Auckland, New Zealand. TF..AI. Electra 
Ciinies 85 passeii|cis. Plane, one of three Elcctras ordered, will shirt service tliis month; 
two others w ill be delivered by ye-ar-eiid. 
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for flic jet transport competition. 

FI Al Israel Airlines has announced 
it will buy four jets of U.S. niaiiufac- 
turc in 1962. In the meantime, it will 
rely on its Britannias which carried 
9,261 passengers last summer, again.st 
12,618 passengers in the same period 
of 1958. Capacitv totals were 18.770 
scats in summer 1959, and 12,748 seats 
the prciious period. El Al feels it will 
hold its own with its direct service to 
Israel and reports hookings better than 
last vear's. Its six wecklv flights niav 
be increased by one next summer. 

Flying Tiger Seeks 
Swing-Tail Tariff 

Los Angeles— Research program to 
lead toward lowering air freight rates 
to competitive levels with many truck 
and rail freight rates is being conducted 
bv I'lving Tiger Line and Canatlair, 
Ltd. Tlic joint salcs-research program 
will have a su|3pnrting budget of ap- 
jiroxiiuatelv S200.000 for the next year. 

1‘lyiiig Tiger, with its fleet of 10 
Canadair CL-44D-4s (,AW Sept. 7, p. 
38), is seeking a tariff for the .swing-tiiil 
turlioprop freighter which will effect a 
breakthrough into freight rate areas on 
au average of 30 to 40% under todav's 
existing rates. 

Canadair and I'lying Tiger liclicvc 
that rates as low a.s 6 cents a ton mile 
arc possible with the C1.-44D-4 and 
that an average rate of approximately 
15 to 14 amts, compared with the ex- 
isting average of 18-19 cents, can be 
achieved. Previous studies have indi- 
cated that such rate levels should create 
an air freight market from 7 to 10 times 

I’hc rcsevirch program has hv o pliascs: 

• Analyze in detail flic cliaractcristics 
of cargo |>rcscntlv being hauled by Fly- 
ing Tiger. 

• Identify, locate, measure and dctcr- 
nimc characteristics of commodities 
which have air |3otcntial and can move 
bv air rather than surface. 

Phase I of the program has heen com- 
pleted and work on Phase II is well un- 
der way. according to Flying Tiger. In- 
cluded in Phase II arc studies of value, 
volume niovcmciit, weight, dimensions, 
tariffs, densitv. origin and destination, 
directional inovcincnt and distribution 
costs of |3otcntial air cargo. 

For several months, l-'lying Tiger has 
had a research staff working under the 
direction of Robert L. Bauincr. luan- 
ager of the airline’s rates and tariff de- 
partment. Keith .A. Miller, manager of 
Canadair’s sales research staff, will join 
Brumier for the study, Stanley Brewer, 
professor of transportation for the Uiii- 
versitv of Ak'ashington, and Roger B. 
Ulvcstad, professor of transportation for 
the Universitv of California at Los .An- 
geles. have been retained as consultants. 
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Boeing 720 Medium-Range Jet Makes First Flight 


Boeing 720 medium-range jet transport (AW Nov. 16, p. 40), making its first flight from Renton Municipal Airport, Wash., is the first 
of 18 for United Air Lines. Aircraft is powered by four Pratt & Whitney JT3C-7 engines, each developing 12,000 lb. thrust. Aircraft 
will be delivered to United next April; 25 have been ordered by American Airlines and three by Irish Air Lines. Plane is 8 ft. 4 in. shorter 
than 707-120 and 45,000 lb. lighter- Leading edge of the wing has been extended to increase sweep between the fuselage and inboard 
engine and add to low-speed wing lift. 


ICAO Studying Traffic Data Exchange 


By Ford Eastman 

Washington— International airlines’ 
long-standing coiitrovcisv over the ex- 
change of passenger origination and des- 
tination reports is building to a climax 
willi a concerted effort to bridge one of 
the widest gaps in world airline rela- 

A move to try and solve the problem 
is being undertaken through the Inter- 
national Civil Aviation Organization 
which has appointed au 1 1-nation panel 
to studv the feasibilitv of a multilateral 
origination and destination exchange, 
review the background of the dispute 
and suhniit proposiib for a workable 
agreement. I’he panel’s next meeting 
is scheduled for Mav. 

Difficult Task 

The task of recommending a plan 
that would be acceptable to all the air- 
lines concerned will be difficult. T'lag 
carriers from the Scandinavian coun- 
tries, the Netherlands and Belgiiuii are 
strongly opposed to the exchange. 
Others, including those of the United 
Kingdom, Brazil and the U.S.. are 
tquallv strong in their support, 

Airlines have exchanged traffic figures 
in the past, but this was abandoned 
about six veats ago on grounds that thev 
served no useful purpose, at least par- 
tially because many carriers failed to 


respond directly to all the information 
requested. The U.S. was one of the 
nations that voted for discontinuance 
of flic reports. 

The tvpe of reports now sought by 
proponents of tlic exchange is a true 
origination and destination report based 
upon the passenger's ticket that would 
show where lie first boarded tlic airline 
and the route taken to his destination. 
'This, they say. vvcmld be advantageous 
to all airlines in future planning for the 
establishment of sales offices, flight fre- 
quencies. schedules and routes. 

niosc opposed to the plan argue that 
such reports would be time coiisuiiiiiig 
and costlv and would not be of anv lielp 
in airline operations. However, these 
carriers did indicate that thev would 
agree to furnish reports on the iiuniber 
of passengers traveling between their 
respective countries and other nations— 
a plan similar to the earlier reports that 
were discontinued. 

Some of the foreign carriers op|xiscd 
to the exchange also nave indicated that 
they might agree to exchange origina- 
tion and destination reports with the 
U. S. if, ill return, the U. S. would agree 
to additional route concessions. 

'Iliis is stronglv opposed bv most 
American Rag carriers wlio contend that 
foreign airlines alreadv have access to a 
greater potential market in the U.S. 
tlian U.S. c-arricts have received in re- 


turn. U.S- international carriers not 
affected bv the granting of additional 
route concessions to a foreign airline 
might be inclined to support this pro- 
posal in order to get an agreement for 
an exchange of the reports. 

Under the ICAO program, however, 
tills tvpc of bargaining would not be an 
issue, and any agreement reached would 
have to be made solely on the merits of 
the exchange and the ability of the 
panel members to clear anv doubts as to 
its purpose. 

U. S. Belief 

U.S. flag carriers contend that the 
real opposition to the exchange of origi- 
nation and destination reports based on 
tickets, and not airline manifests, is that 
it would reveal any violations of the 
capacitv clauses incorporated in bilat- 
eral air agreements. 

The capacity clauses in a Bermuda- 
tvpc agreement provide that the air 
services made available to the public by 
the airlines designated to operate be- 
tween the two countries shall bear a 
close relationship to the requirements 
of the public for such sereices. Tliis is 
termed Tliird and Fourth I'rccdoni 
traffic. 

At the same time, the Bermuda prin- 
ciples provide that the airlines have a 
right to embark or disembark interna- 
tional traffic destined for. and coming 
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Air France-First European Airline to Fly Giant 
Boeing 707 Intercontinental Jets Across the Atlantic! 


Here’s another Air France “first” for the record! 
Soon Air France's Boeing 707 Intercontinental Jet 
will touch down at Orly Field after a 6V4-hour non- 
stop flight from New York, This flight will mark the 
beginning of the world’s first "jet-to-jet” service- 
intercontinental jets non-stop daily to Paris, Cara- 
veile jets from Paris to all Europe, Africa and the 
Middle East. 

Air France is no stranger to the pages of aviation 


history. As early as 40 years ago, Lucien Bossoutrot 
made the first international commercial flight be- 
tween Prance and England. Similar historic first 
flights include the first crossing of the South Atlantic, 
the Andes, and the first scheduled Far East service. 

The inauguration of transatlantic jet service dem- 
otistrates the forward steps that have helped make 
Air France the world’s largest airline, with the 
world's most personal jet service. 


AIR«FRANCE 


WORLD’S FASTEST JETLINER / WORLD’S LARGEST AIRLINE 


from, third countries at points on 
loutcs specified in the agreement so 
long as senicc prn\ided by the looil 
or regional airlines in the area are taken 
into account. This is known as I'ifth 
I'rccdom traffic and is gcncrallv con- 
sidered a sccondars’ objecti'c in estab- 
lishing the route, hut it is one of the 
biggest problems confronting interna- 
tional airlines. 

More recently, however, a new angle 
has been injected into the dispute, 
primarily by European carriers, who are 
proposing what thc\ term Sixth Free- 
dom traffic. 'Ihis. thev sav. is traffic 
that is brought through an airline’s 
country cn route to a second country. 
I'or example, a passenger bound for 
Paris who is boarded in Mexico by 
Pan American World .Mrvravs and 
taken to Xeu’ York cn route to Paris 
would be Sixtli Freedom from Mexico 
to New York, according to the Euro- 
pean airlines, and the wme a.s Third 
and Fourth ITecdom traffic from New 
York to Paris. Tliis would pennit 
carriers to sidestep flic Fifth Freedom 
clauses restricting the number of ])as- 
sengers that can be carried. 


By William II. Gregory 

Londoii-Iioeing 707-520 series In- 
tercontinental jet transports arc cross- 
ing the Atlantic westbound nonstop 
7>-80% of the time and operators 
report the airplane’s range capability is 
not in question on the trips nhich re- 
quire a fuel stop, 

Bclow-minimnm weather at destina- 
tions is the prime cause of unscheduled 
stops. Unwet'cr. a Federal Aviation 
Agency requirement for increased rota- 
tion speeds on takeoff for the airplane 
(AW Sept. 14. p. 49) has meant using 
more nmwav sometimes and also has 
affected the nonstop performance. 

Takeoff speeds have since been re- 
certified bv F.\.A and the final increases 
are 3-5% instead of the 7% interim 
figure. 

Trans World Airlines’ Flight 701 
which left here with a press group re- 
turning after the inaugural Right to 
Europe (AW Nov. 50, p. 41) was a 
good example of hou’ the airplane will 
operate the westbound transatlantic 
route in winter conditions- 
First 707-321 

The airplane, serial No. N761TW 
and powered by four Pratt & ^^^litney 
IT4A-3 turbojets, is the first of the 
three of TW.A’s, 707-531s delivered 
so far. It carried 2S first-class passengers, 
89 economi', three pilots, night engi- 
neer, nas'igator, three pursers and hvo 
stcwardesscs- 

Because the length of the takeoff 


U. S- carriers do not agree with this 
iiiterpretation. They maintain that traf- 
fic originating in the U. S. and bound 
for France or sice s'crsa is Third and 
Fourth Freedom traffic for which the 
U. S. and French carriers can compete. 
All other tr.iffic not originating in or 
destined for either of the two coun- 
tries is l-'ifth Freedom, they say. 
Traffic Flow 

True origination and destination re- 
ports would res cal the amount of traffic 
trascling between the t\so countries as 
well as the amount of traffic going to 
or coming from a third country. U S. 
fiag carriers say they have long sus- 
pected that a major portion of the 
traffic of some foreign airlines is com- 
ing from or going to a third coimtrs' in 
violation of the capacitv danse. U.S. 
carriers also haie been charged with 
Fifth Freedom traffic I'iolations. .Air- 
line manifests or even immigration sta- 
tistics, howeset, would not ncecssarih' 
show a violation. 

Supporters of the origination and 
destination report exchange feci that, 
while the rc|)orts would reveal the ripe 


nmwav 28L at London Airport is only 
9,576 ft. and because of the FAA rota- 
tion .speed requirement, the maximum 
allowable gross weight of the aircraft 
was reduced from 302,000 lb. to 290,- 
000 11 ). 

Aetiial takeoff gross was 286,027 lb, 
with a fuel load of 124,400 lb., about 
15,000 lb. less than the 140,954 lb. 
allowable. Since headwinds were fore- 
cast to exceed 100 kt. on the great 
circle route to New York, a stop was 
planned at Gander and the fuel load 
reduced slightly more than necessary 
to meet landing weight requirements 
at Gander without wasting fuel. 

The 45-sec. takeoff required an esti- 
mated 7.500 ft. of runway before liftoff. 
Nose was rotated at 155 kt. and the 
airplane was airborne at 164 kt. 

Cruise Altitude 

Initial cruising altitude was 36.000 
ft., later raised to 39,000. True ait 
speed was 470 kt. Actual track selected 
was about 100 mi, north of the great 
circle course in hope that the actual 
headwinds would be less than forecast. 

This possibility turned into actuality. 
Ground speed on the London-Gander 
stage averaged 408 kt., making the a\- 
er.igc licadwind component 62 kt. Since 
Gander weather was deteriorating and 
New York and Boston were open, the 
flight elected to eliminate the Gander 
stop and continue to New York Inter- 
national Airport at Idlewild with Bos- 
ton as alternate even though increased 


of traffic being carried by airlines, 
tlicre arc a number of more important 
reasons for an agreement on this issue. 
One of the bluest problems, these 
carriers contend, is the lack of under- 
standing of the uses that could be made 
of the reports. 

Domesticalb', where origination and 
destination reports arc exchanged, they 
arc used to support requests for addi- 
tional scnicc oerivecn pairs of points 
and in forcc.isting traffic growth and 
long r.mgc route and service needs. 
Tlie benefits of an cxcliange of figures 
that ill! international airlines could ex- 
pect are currently being prepared by a 
joint industn'-gosermnent group in a 
form of a report to be submitted at the 
Mav meeting of the ICAO 11-nation 

U.S. rcprcscntatisc on the IC.AO 
panel is AA’amcr II. llord, chief of the 
Office of Carrier Accounts and Statis- 
tics of the Ci\il Aeronautics Board. 
Other nations represented on the panel 
ate Argentina. Brazil, Denmark, I'tance, 
Sweden, the United Kingdom. Sixain, 
the Netherlands, Switzerland and Can- 
ada. 

Capability 

headwinds were forecast. 

Ground speed dropped to 330-335 
kt., indicating a 130 kt. headwind com- 
ponent. Scscial modest power reduc- 
tions were made reducing true air 
speed to 465 kt. or less between Gander 
and Idlewild to save fuel, which was 
averaging about 12,000-lb./hr. 

The flight landed with 10,000- 
11,000 lb. fuel aboard at Idlewild in 
8 hr. 13 min. ftom London— takeoff 
to touchdown. 

Fuel Stop 

In its first week of 331 operation, 
one of TWA’s tliree westbound trans- 
atlantic flights stopped at Gander for 
fuel. Tliis flight, the first one west- 
bound with the larger airplane, met 
the combination of Idlewild closed by 
weather and the nccessitv of using 
Pittsburgh as an alternate, which would 
have required fuel on board at New 
York of 34,000 lb. 

In contrast, the first eastbound flight 
which opened the 331 service took off 
from Idleu'ild at 294,000 lb, gross and 
with 127,000 lb. fuel, a 51-sec. takeoff 
using 8,400 ft. of nmwav 13’s 11,000 
ft. At a cruising altitude of 33,000 ft. 
the airplane cruised at 485 kt. TAS, 
or a ground speed of 535 kt. New 
York-London flight time, takeoff to 
touchdown, was 6 hr. 8 min. 

Pan American W'oild Airwavs, which 
put the long-range Boeing into .service 
first, has been operating its 707-321s 
in scheduled transatlantic sers’ice since 


707-320s Improve Nonstop 
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ROLLS-ROYCE BY-PASS JETS 

are now flying in Boeing 707-420 
and Douglas DC-8 jet airliners 

The by-pass or turbo-fan principle proved by the 
Contvay is now generally accepted as the correct formula 
for all high speed subsonic jet transports. 



Conway by-pass jets for civil use will enter 
service in 1960 at 17,500 Ib. guaranteed 
minimum thrust. The Civil Conway is being 
developed to powers o\cr 20,000 >b, thrust 
with iinpmvetl fuel eonsiiinption, and will 
power ihe Vickers VC.IO. 


The RB. 141 family ofby-passjets(10, 0001b. 
to 17,500 lb. thrust) have been designed to 
give the best possible operating economics 
for jet transport aircraft. The RB.141 of 
14,300 Ib. thrust will power later versions of 
the Sud-Aviation Caravelle and the RB.163 
of 10,100 lb. thrust has been chosen to 
power the Airco DH.121. 



ROLLS-ROYCE 


BY PASS JETS 


ROLLS-ROYCE OF CANADA LIMITED, BOX 7400, ST. LAURENT, MONTREAL 9, P. O. 
ROLLS-ROYCE LIMITED, DERBY, ENGLAND 

ACRO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCHET MOTORS • NUCLEAR RRORULSION 
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First Eastern DC-8 Jet Transport Rolled Out 

Eastern Air Lines’ first Douglas DC-8 jet lnms|>oit, eqnii)i>ed with Pratt & tt'hitncy J75 engines, ncirs completion outside tlie Doug, 
las plant at Long Bcacli. C.ilif, Tlie airUnc plans to |>lit its first DC-8 schedules on the New York-Miami mu in mid-January. 1960, 
to meet jet competition (roin two other carriers. Itastcrn does not plan to use water injection with the J75s. 


Oct. 10. Pan American's nonstop 
record: 

• Wcstlxiund. London-Idlcwild, 17 out 
of 22 flights nonstop; Paris-Idlcwild, 

15 out of 20 flights nonstop. 

• Eastboimd. Idlcwild-London, 21 out 
of 22 flights nonstop: Idlcwild-Pnris. 

16 out of 18 nonstop. 

Pan American said the kngthenine 
of the London runways by 1^61 an3 
the elimination of the 75f r<itation 
speed pciialtv should help the situa- 
tion on this route. Pan Amcriean is 
operating again at Orlv Field in Paris, 
where runwav length of 10,800 ft. is 
available. 

• 'nrough winter winds will imdoubt- 
edly not show any iinproreincnt— those 
encountered on flic 'I’W.A fliglit were 
higher than normal for this season— 
Pan American bclieics it may benefit 
on tlie balance from colder tempera- 
tures as far as fuel load is concerned. 
Next summer might be a problem at 
London, bowei cr. 

Pan American savs pavload.s haic 
not suffered and one of the early 321 
flights e.itritd what w~as reported as a 
record pavload of 36,800 Ih. on a com- 
mercial scheduled fliglit. 

Paii American savs it has l>ecn able 
to operate the airplane at maximuni 
ecoiioini’ cruise of Mach .82 witli a 
fuel consumption of 2,100 gph. or 
about the same as the 12.000 lb. /hr. 
noted on the TW/S trip. I'his makes 
for a London-New York sclicdnle of 
7 hr. 35 mill, flight time, which allows 
for uiifasorablc winds, and Pan .Ameri- 
can says it has been operating suc- 


cessfully witliin this schedule. 

Pan American has 12 of the 321s. 
six in the .Atlantic Dhisioii. four in 
the Pacific and two not assigned and 
which are now in Miami for modifica- 
tions. The Atlantic airplanes arc op- 
erating a New York-Londoii and a 
New York-Pari.s-Ronie schedule. 

TWA has 12 of the 331s on order. 
Nine will be used in New York- 
Loudoii-Fraiikfnrt and New- York-Paris- 
Rome schedules- 'I’hc three others ate 
uiiassignctl now, but might be used 
in scrs’icc to Spain or Greece and 
beiond. 

Now operating three flights weekly- 


TWA and Sir Trank 

BO.AC for lettiiig Trans World .Airlines 
give Sir Frank Whittle. Britain’s piuncet 

his first jet transport flight. Sir Frank 
was guest of TW.\ on its first London- 
New York Boeing 707-321 fiiglit- 
'I'lie Evening Standard said Sir Frank 
li.id once asked BOAC to go along on a 
dc Havilland Comet proving flight, but 
was refused. The paper qnolcd a BOAC 

" Sir Frank ceased to be our jet 
adviser six or sewn years ago. I couldn't 
(Vissiblv check if he asked to make a 
fliglit before then. And so far .ns I know 
he hasn't asked us since.' ” 

The paper added: 

"Wise in the ways of imblicity, lAVA 
didn’t wait to be asked," 


New York-Loiidon-Fraiikfurt and New 
York-Paris— lAVA will go to daily 
schedules New A'otk-Paris-Rome Jan. 
lO and to New York-Loiidou-f'tankfntt 
Jan. 17. '['WA will make asailable one 
airplane of this group to Northeast Air- 
lines six davs a week, beginning Dec. 
17. but unlike the Pan .Aiiierican-Na- 
tional lease exchange, this w ill continue 
through the summer, 

Suimncr sclicdulcs call for two daily 
round trip flights on each of the two 
routes beginning June I. A typical 
sclicdnle calls for llight 800 to leave 
Idlcw'ild at 7:30 p.m. and arris-e Rome 
at 10:15 the following morning (zone 
time). I'he flight turns arnnnd as 
Flight SOL leaves Rome at 2:15 p.ni. 
and is scheduled to arriic Idlcwild 
at 7:40 p.m. 

Integrating tlic schedules with the 
Northeast lease will not mcjii anv close 
timing problems. Even with onlv the 
four airplanes TW.A will have to carry 
(Hit the two-dailv-fliglit schedule in 
Januars', TW.A will lunc two airplanes 
laying over from arrisal one night until 
departure the next. TW.A will gi\c 
Northeast one .airplane in the morning 
for a flight leaving for Miami at 9:30 
a.ni. andrehirning at 2:30 p.m, 

The London and Frankfurt route 
will become all-jet but the Jct.stream 
will be used to supplement the Paris 
routes. The airline reports that its jet 
transatlantic flights arc alrcadv booked 
50% for next June, indicating next 
summer inai- be a big one for trans- 
atlantic operators with jet equipment 
(.see p, 36). 
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TWA’s mighty Jet fleet now wings across the Atlantic, flying the world’s fastest, largest 
Jetliner non-stop from continent to continent. Just a few hours in the air and you’re 
there.. .on the TWA Intercontinental Boeing 707. So let yourself go and enjoy this great 
Jet Age Adventure. ..the fun, color and excitement of London, Frankfurt, Paris, Rome. 
Don’t wait— set yourdate. Make TWA Jet reservations now! Call yourtrave! agent orTWA. 


TWA Jets in 
the U.S. serve 


TRAMS WORLD A/RUMes 


TWA 


USA • tURORC ■ A f RICA ■ ASIA 


NEW YORK • LOS ANGELES ■ CHICAGO • SAN FRANCISCO • PHILADELPHIA 
WASHINGTON-BALTIMORE • PITTSBURGH • ST. LOUIS • KANSAS CITY • MIAMI 


FAA Sets Pilot Age Limit, Tightens Rules 


By Robert H. Cook 

VVasliington— Federal .^^'iiltion Agency 
last week issued a mandate requiring 
airline pilots to retire at the age of 60 
plus nc«- regulations calling for h'AA 
approc’al of airline training programs 
and tighter copilot qualifications in a 
move expected to touch off a nerv round 
of labor-management disputes that 
could base far-reaching effects. 

Three-wav dissension hetrveen the 
F.AA. the airlines and the .^ir Line 
Pilots Assn. (AW Oct. 5. p. 36) could 
become e\en more intense, depending 
upon the outcome of a public hearing 
scheduled bs' the agcnc\' for Jan. 7 on a 
proposed regulation that would limit 
jet transitional training to airline pilots 
under the age of 55. 

FAA's assertions that it formulated 
tlic new regulations in an effort to im- 
prove flight safets' lunc drawn confiict- 
ing s iewpoiuts from both the pilots and 
management, 'file airlines agree with 
the mandatory retirement age ruling 
but join with Al.PA in opposing the 
|3roposed jet training age restrictions as 
has ing little bearing on safety and as 
being too costly to implement. At the 
same time, the pilots' union is backing 
FA.A's stand on training regulations, 
whicli it has souglit for some time, and 
disagrees with companv contentions 
that this issue is too co.stly and unneces- 
sary in tlic interest of safetv. 

As outlined b\' the Federal Aviation 
Agency, tlic new regulations require 
these mc.isurcs; 

• Establishment of age 60 as the inan- 
datorv retirement age for airline pilots, 
effective next Mar. 1 5. 

• Approval of all airline training pro- 
grams bv F.AA. 

• More comprehensive training for air- 
line copilots. 

• Proficiency checks for copilots cverv 
12 months under the direction of cither 
h'.A.A or a designated companv check 

'I'tainiiig regulations will become ef- 
fective on Jan. 1. 1961, in order to 
provide the carriers sufficient time to 
obtain approval of their training pro- 
grams and to qualify copilots under the 
new regulations. Airlines must sub- 
mit their training progr.mi.s for agenev 
ajiptoval by next July 1. 

Announcement of the automatic re- 
tirement age brought a sharplv worded 
protest from ALP.A which said it in- 
tends to challenge the nding in the 
federal courts by seeking an immediate 
injunction against the action, which it 
termed part of the “czarist” powers of 
the I‘’.\A. An .Al.P.A spokesman also 
said the extent of the agenev’s au- 
thority to issue such rulings should lie 


investigated and defined by the next 
session of Congress. 

Attacking the age regulation as "arbi- 
trary and capricious," Al.P.A repeated 
e-atlicr claims that there is no medical 
basis for such action and cliarged that 
FAA had refused to permit the pilots' 
union to txaininc tlic evidence upon 
which tlie regulation vsas formulated 
and also liad refused to hold a public 
licaring oil tlie matter. 

ALPA said the '‘discriiniiiatorv’’ age 
liad been "picked out of a hat,” has 
no bearing on flight safety and is 
"strictly an industrial relations pro- 
gram." The union also contended that 
FA.A's stand is "plaiiilv at odds'’ with 
tlic over-all philosopliv of government 
studies on the relationship between age 
and ability, ALP.A said this opinion also 
has been expressed in letters it lias re- 
ceived from several senators and con- 
gressmen. who, the union said, indicated 
that the h'A.A plan is unsound and con- 
trary to public police. 

Wage Demands 

Iridustrv’ observers believe final out- 
come of all the nenv regulations, plus 
the proposed transition age limitation, 
is almost certain to trigger a new scries 
of wage demands by the pilots who 
c.stiniatc tlieir members will lo.se earn- 
ings and fringe benefits of S200.000 a 
year from tlie age restriction on jet 
training, Coiiibiiied with possible 
union demands for a lowering of 
iiionrhly jet fliglit hours, which would 
require more flight personnel, the ad- 
dition of tliird pilots bv muiiv carriers 
and increased training costs, the group 
of regulations could result in demand 
tor additional fare increases by the car- 
riers who now arc awaiting a final de- 
cision from the Civil .Aeronautics 
Board in the General Passenger Fare 
Investigatioii. 'ITi'c airlines sav tmiiuiig 
co.sts will jump by S28 million per vear. 

I.ssiiaiice of the rctlreiiieiit age regu- 
lation. the I'ederal Aviation .Agenev 
said, is based upon medical facts tliat 
sudden incapacitation due primarilv to 
heart attacks and strokes become sta- 
tistically more frequent in anv age group 
approaching 60 and cannot he predicted 
on an individual basis bv prior medical 
examinations. 

M'hilc it has not been proven tliat 
age is a factor in air carrier accidents, 
the agenev said tlicre are now onlv -10 
pilots agcci 60 or over cmploved bv the 
carriers. This nimiljer, it savs. could 
be expected to grow to 250 by 1967, 
vvitli airline seniority standings placing 
a growing nimilvcr of jet operations in 
the liaiids of tlic older pilots, 

FAA believes tliat because of the 
medical facts already known which in- 


dicate a pattern of decreasing mental 
and phvsical ahilitv' vvitli age, permit- 
ting pilots over 60 to remain in com- 
mand of an aircraft carrving up to 165 
persons at speeds of 550 mpii. would be 
a hazard to air safet}’. 

Operation of new jet aircraft bv 
older, more senior pilots has boosted 
the average ages of jet pilots to a point 
considerably liigher than that for the 
over-all airline pilot groinxs. High speed 
performance of tlic aircraft, coupled 
vvitli their greater pisscngcr capacity, 
the agency says, makes jet operations 
more critical and places a greater rc- 
.sponsibility on the pilot. 

Based on its present knowledge, FAA 
made the following statements to sup- 
port the 60-ycar retirement age; 

• Increasing frequency of possibilitv of 
hc.irt attacks and strokes after the age 
of -to mdicates that 24 of cverv 1,000 
pilots over the age of 55 can’ be ex- 
pected to suffer this each vear, 

• Pilots aged 55 or over required twice 
as long to qualify on the Boeing 707 jet 
transports as compared w itii those under 
40 despite their greater experience. 
Those under 40 averaged about 16 hr., 
while pilots 55 to 59 averaged 25 hr., 
with some requiring as manv as 40 hr. 

• Foreign air carriers already have estab- 
lished compulsory retirement .ages as 
well as age limits for jet transition. 
British Overseas .Ainvavs Corp., KLNf 
Royal Dutch .Airlines and Iberia require 
retirement at 55. SAS requires a 60- 
ycar retirement. Sahena, which has onlv 
1 1 ]jilots over 45, is considering a rc- 
tirciiiciit age. Age limit for jet transi- 
tion is 53 for Bf)AC. 46 for KLM, 47 
for Sabena and 53 for SAS. 

• Aircraft manufacturers and industries 
other than airlines have no pilots over 
60 and only two over 54 while a .sample 
of 26 of the largest non-aviation busi- 
ness organizations wliicli now emplov 
pilots shows that onlv two are over 54. 
and companies which build conimercial 
airliners report that their oldest active 
pilot is 49. A^Hiilc flic new regulations 
for air carrier training programs and co- 
pilot qualifications "niav result in .id- 
ditional costs” to the' airlines, FAA 
noted that the extra expenses are "far 
ourivx'i^cd” by the considerations of 
safety involved. The regulation is con- 
sidered necessary, FAA said, because, 
although airlines prcviouslv had full 
control over their training programs 
subject to FAA inspection and many 
had excellent courses, others failed to 
achieve the inininiiim safety objectives 
sought by the .training requirements of 
the Civil Air Regulations. Airlines will 
now be required to submit such pro- 
grams for FAA approval and must seek 
approval of any subsequent changes. 
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PLACSMENT of de Havillaiid DH-121 hirbojet engine (xids forward of fail section is sliown on this shape in a wind tunnel. 


Area Rule Cuts DH-121 Drag Coefficient 


Br John I'mistall 

London— Use of the area rule ton- 
cept on the rear fuselage of tlic de 
(lavilland 121 jet transport in wind 
tunnel tests at Hatfield has dropjjed 
the drag coefficient 0.02 in the upper 
speed ranges, designers told .\viaiion 

Kngine jjods. although aft of the 
pressurized cahin stmcture for safets 
and noise reasons, Innc been placed as 


far forward of the fin as possible to 
achieve a smooth area distribution 
along the whole length of the fu.sclagc 
i.WV .\iig, 31, p. -tOi. 

A further coiitrihution is detised by 
shaping the top and bottom profiles 
of the side pods which are not sym- 
metrical. 

Acquisition of its own low speed and 
transonic ssind tunnels at Hatfield has 
enabled the company to carry out an 
cs:tensi\e model test program while the 


basic design progressed, which was not 
possible ss’ith the Comet jet transport. 

switch to light alloy dcs'clopment 
models also speeded the test program 

In the sving deselopmcnt program 
for the DH-121, many modified ser- 
sioiis of eight different wing configura- 
tions were tested in both cruise and 
landing speed regimes. High speed 
tests were carried out on a number of 
rear fuselage sections. 

Severe Handicap 

Lack of these wind tunnel facilities 
prosed a scsere handic.ip in the orig- 
inal Comet design program when de 
llasilland had to depend solely on the 
much (iscrloadcd Renal Aircraft Estab- 
lishment tunneh at harnborougli. This 
situation restricted tunnel tests to the 
basic design proposal, and no testing 
concurrent with the dcsigir program 
was possible. It was later changed to 
the wing leading edge being introduced 
without ground effect tunnel testing, 
which led to the takeoff stall condition 
associated with the first model of the 
aircraft. 

Different inner sving confignmtioiis 
based on \arious coinhination.s of root 
thickness, rates of change of wing root 
incidence, and mot profiles supcriin- 
poscel on three basic wing designs led 
to eight semi-span models being tested. 
Basic wing sections were distinguished 
bv position of the maxiiimm thickness. 
As a result of thi.s cstensive program, 
de I lavilland was able to raise the criti- 
cal Mach number to 0.873 and teduatl 
the drag coefficient by an inaement of 
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0.01-0.013 over the cruising speed 
range. 

The innerwing design adopted is re- 
garded bv de Has illaud as being in line 
with basic Boeing and Douglas design 
philosophies and features a well- 
rounded leading edge to incre-asc the 
critical Mach number, and a thickened 
root section. Actual details of this sec- 
tion ha\e not l)cen rescaled, but the 
company claims to base resulsed con- 
flicting aerodynamic and structural 
problems ssith better thiui conseii- 
tionp] solutions in each of these two 
categories. 

The conipam- sass it has esolved 
an outstandingls' simple ssing root struc- 
ture, casv to make and maintain and 
relatisely free from areas that arc 

Leading Edge 

The roimclecl leading edge, the sub- 
ject of recent Boeing changes (AW 
Nos-, 9. p, 42). has been part of de 
llasilhmd thinking since the design 
was c'onccis'cd four scars ago. 

But the theory only goes one third 
ot the ss’av ssith this artifice, according 
to one of dc Ilasillanti’s .senior aero- 
dsnamists. 

rhe optimum Raring of the nose pro- 
file spamsise svas rcsolscd oiils' bv ex- 
tensis-e detailed tunnel research svork 
and testing. 

Tests on anotiicr fc.iture of the 
DTl-121— the hinged, drooped leading 
edge— confirmed an interaction hchvcen 
the nose radii and the droop character- 
istic and enabled the span of the droop 
to be reduced inboard. 

With fixed hinges in.stead of cum- 
bersome tracks, dc Havilland claims 


that a drooped edge is easier to engi- 
neer and de-ice than .slats, is more re- 
liable because it is simpler and gives 
away nothing aerodynamically. De- 
icing is simpler bec.iusc the arrange- 
ment i.s free of flexible hoses needed to 
de-ice slats. 

Commenting on tlic use of light al- 
loy models, de Havilland consider that 
besides being quicker and easier to 
make than steel models, thev were 
much more casilv modified. The metal 
proved fiillv adequate for development 
work, whicii in tlie opinion of workers 
at Hatfield pointed to nvcr-conscrva- 
tism in the use of steel in this field, at 
least in Britain. 

.Semi-span wing models were mounted 
from false side walls in the 2 ft. x 2 ft. 
high speed tuimcl at Hatfield. 

Oil-white oxide was used cxtcnsivelv 
ill the investigation of .shock u-avc svs- 

Landing and takeoff characteristics 
were investigated in the 9 ft. x 7 ft. low 
speed tunnel using a larger eoinpietc 

A flat plate under the model was 
used to simulate ground effects. 'The 
plate was slotted ahead of the aircraft 
to div ert the boimdan' lavet underneath 
the plate. 

Satisfying Result 

One of the most satisfying results of 
this phase of the test |)rogram at Hat- 
field is regarded by the conipanv as 
being the fact that when a larger com- 
plete model was assembled and tested 
in the <S ft. x 9 ft. transonic tunnel 
operated by the Aircraft Research .Assn, 
at Bedford, no sub.sequeiit changes were 
requited. 



Higher Jet Rates 
Asked by Insurer 

London— At the end of the first year 
of business with jet aircraft operators, 
a London insurance firm last week gave 
some statistics to support its case for 
charging higher rates for jet airliners. 

Ex|X'rience with jots to date had 
been teasonablv in accordance with 
what could be predicted from piston 
and turboprop experience, according to 
Alan Hunter, chief surveyor of British 
Aviation Insurance Co. in a spceeli to 
the Insurance In.stitute of London. 
Record of the best piston-engined air- 
craft sliovved tliat four out of every 100 
such aircraft built were com|ilctely 
destroyed, in addition to important 
partial losses. Ilimter said. 

"then if we do as well as this with 
jet aircraft, vve arc now dealing with 
values which would give us losses on 
tlic big .American jets on tlic order of 
S20 million per 100 aircraft built," he 

If these trend.s continue, liy the 
time 300 jets arc delivered, there may 
lie only 480 remaining, he added. 

Hunter said there were currently 
about 600 jet and 800 turho|irop airlin- 
ers on order— nearlv- half the number of 
piston-engined transports now in use. 

"W'c liavc a business in which values 
arc going up and up and the spread of 
risk is going down and down.” he said. 
Total hull values of world’s aircraft 
would soon total S3, 6 billion, he acldccl. 

Since each airline had an arhitrarv 
calendar renewal date for its insurances, 
he said, and new aircraft premiums were 
based onlv on pro rata premiums from 
date of delivery to tlic next renewal, 
underwriters never earned what thev 
needed. lie cited this nirrent first vear 
of jet llusiucss where some 60 jets had 
been insured without insurance com- 
panies getting an annual premium on 
those aircraft. 

Hunter suggested that a full 12 
months’ premium be paid for cadi air- 
craft from date of delivery. 

Commenting specifically on the Boe- 
ing 707 and de Havilland Comet 4. 
Hunter said the fact that Boeing already 
has carried its iiiilliontli passenger and 
reached utilization figures of 10 hr. a 
day S|)oke well for efficient airline sup- 
port and the airaaft itself. Although 
the Comet 4 had been involved in three 
major incidents and one had been 
totally destroyed in Paniguav, he noted 
"several encouraging features" about 
the accidents: aircraft had hit the 
ground at a forward speed of 140 kt. 
without damaging flic integtitv of tlic 
fuselage and strength of the aircraft to- 
gcth« vvitli very efficient anti-fire de- 
vices liad saved a number of lives which 
"undoubtedly” would have been otlicr- 
wise lost. 
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AND BRISTOL SIDDELEYSUPPLY THE POWER 


Ikistol Sicldeley Kiigines Limited produce the Thor ramjet. Two Tiiors power tlie missile in the 
Bristol, 'Ferranti Bloodhound itnided weapon system. This system forms the most effective 
defence a^rainst air attack at very low, u]> to very hi^h altitudes. And the ifreat lle.xibility and 
development |intential of the ramjet ensure that Bloodhound will be able to intercept any 
attnckinR aircraft for many years to come. 

The ramjet is the simplest air-breathing engine that has ever been devised and the Thor is 
vij-tually a .stainle.ss steel tube which can be lifted by two men. A thrust of over ilO.OiH) lb at 
Ma<-li 3 can be expected from a typical ramjet of the Thor's size. 

At speeds of JIach 2.5 and \ipwards, tlie mmjet lias a lower spe<iitic fuel consumption and a 
iigliter weight than any otlier prime mover, and the higher the sjieed tlie greater its efBciency. 
In fact, it is the most efficient po« eq>lant for long-range flight at high supersonic speeds within 
the earth’s atmosphere. 


t BRISTOL SIDDELEY ENGINES LIMITED 



AIRLINE OBSERVER 

► Fi\-e Latin American airlines arc cxjrcctetl to announce a nic^cr next 
montli that would create a single international air transport system capital- 
ized at S?5 million- Initial meeting to discuss tlic plan was held in Panama 
last month- Second meeting, when technical aspects of the proposed merger 
will be discussed, will be held witliin two weeks in Lima, and a third and 
conclusis’c meeting will be held in mid-Jannarw High cost.s of purchasing. 
ii|>erjting and maintaining jet equipment were given as the reasons behind 
the action. The five wrriers insohed are ,\\ianea of Colombia, L.\N of 
Chile, Compania Kenatoriana ele .Asiacion, Compania ARK.\ of hiaiador 
and Taucett of Peru. Merged companv u’ould initially operate with fi\e 
turbojet tr.iiisports. 

► Presidents of nine International Air Transport Assn, airlines Ojserating 
between Sontli America and I'hirope agreed at a special meeting in Paris to 
end their rate war in which LATA fates were being slashed by as much as 
50% (AW Nov. 23, p, 47). .Although it was ex]jcctcd the meeting would 
agree to a new common South .Atlantic fare below the present level, the 
nine presidents agreed to maintain the present fare striictnre. Decision was 
reached at midnight of the first dav of the bvo-day session. 

► I 'irsf carrier to announce rate cuts after Apr. 1 when an open-rate situation 
on most international routes prnlxibh’ «ill exist is South African Airways. 
'Hie carrier plans to undercut the current lowest rates by 20% beginning 
next October when it introduces Boeing 707 turbojet transports on its 
routes. The airline was one of the supporters of British Os'ctscas Airways 
Corp- at the International .Air Transport .Assn, traffic conference .it Hono- 
lulu where the open rate situation developed as a result of BOAC's fight 
for a 20% cut below current tourist fares on Far Eastern and .African 
routes (AW Oct- 19. p. 38). 

► Airlines will launch an induslnwide program designed to expedite the 
excliangc and disposal of excess spares and parts, Total value of siicli parts 
now on shelves is estimated at more tliaii S50 million. 

► Lockheed Aircraft Corp. has rcceii cd a ])urchasc-for-lcase order from Trans- 
American Aviation Corp. of Miami, Fla,, for two Elcctra turboprop trans- 
ports. I'he Trans-American Electras will be asailable for lease to any air 
carrier or to large companies that might require turbine-powered cxccu- 
ti\e transportation. 

► Aeroflot (>lans to continue the cxjiansioir of turbojet and turboprop service 
to ne«’ routes tliis u’iiitcr. '111-1048 turbojets will be placed in service from 
Moscow and Leningrad to Simferopol in the Crimea. 11-18 turboprop trails- 
jjorts will begin operating from Moscow to Yakutsk, Sverdlovsk, Ashkhabad 
and Mnnnansk and from 7'ashkent to Mineialnyc Vody in the Caucasus. 
An-10 turboprops will be pul on the Irkntsk-Yakutsk, Novosibiisk-Alma-Ata 
and Khaharos-sk'Magadan routes in Siberia. 

► Civil Aeronautics Board last week drew charges of '‘bureaucratic ineptness” 
bv the Aviation Securities Committee of the Imcstnient Bankets Assn, of 
America which wants the agenev to be more mindful of the airline industry’s 
profit needs irr I960, 'llie committee conceded that the new blood in the 
Board resulting from the recent appointment of two new members may 
spark new interest in the industn’s c.miiiigs problems. Tlic committee also 
iifscd that Militars- Air Transport Senicc actiiitics be confined to essential 
militan' missions onlv. 

► Trans-Canada Ait Lines and British Overseas Airways Corp. have signed 
an agrccnicnt calling for integration of transatlantic schedules and inter- 
changeability of tickets. Ticket and sales offices of both companies will 
conduct business on behalf of each other. 

► New Zealand National Airways Corp, Isas ordered four I'okker F-27 
l’'riendship turboprop transports and taken an option on an .idditional seven. 
Leading competitor in the New Zealand sales campaign had been the 
flandlcv Page Dart Herald. 


SHORTLINES 


► Air Trans)»rt Assn, estimates that 
U. S. local service airlines will haic 
e.irricd 5,217,000 passengers by Dee. 
31 as compared with 4.2 million ijcr- 
sons in 1958. 'Hie association also 
estimates that the 1 3 local carriers will 
post gross revenues of 5119.956,000 
this veat as opposed to 594,654,000 for 
1958. Other categories in the .AT.A 
estimates are: pa.ssenger miles. 1,032,- 
697,000 for 1959 a.s compared with 
820.2 million last star; asailable scat 
miles, 2.310.212,000 this veat versus 
1.793.5 billion in 1958. By mid-1959. 
local scrsicc carriers were seniiig 540 
cities over a 42.000 route mi. network- 

► .Aiitalia, Italian state airline, ssill be- 
gin two ITonglas DC-S turbojet fliglits 
each week from Rome to Montreal be- 
ginning .Apr. 1, 1960, in competi- 
tion with Canadian Pacific Airlines' 
two svecklv Bristol Britannia turbopro]) 
flights which arc scliedulcd to begin 
on Mar- 1 over the same route. 

►Allegheny Airlines will issue a single 
ticket to groups of two or more pas- 
sengers traveling together to the same 
citv on its svstem under a new plan 
bcgimiing this month. 

► Federal .Aviation Agency has asked 
for bids to be opened on Dee. 17 for 
the installation of six utility systems, 
four miles of taxivvavs and a jet parking 
apron 800 x 4,000 ft. at Dulles Inter- 
national .Airport near Washington. 
D. C- Four landing pads for helicop- 
ters also will be constructed. 

► Irish Air Lines has resumed flights on 
its European mutes following settle- 
ment of the eight-day oil workers’ 
strike in Ireland- Transatlantic flights 
were not affected by the walkout with 
service being maintained bv a refueling 
stop at Keflavik, Iceland, during the 
strike. Planes cn route from New York 
were fuliv lo-adcd with fuel at Keflavik, 
flown to Doblin, turned around and 
flown back to Keflavik without refuel- 
ing at Dublin, refueled in Iceland again 
and flown on to New York. 

► Pan American World Airways is 
scheduled to b^in weekly Boeing 
707-320 service from the West Coast 
to Svdnev, Australia, via Honolulu and 
Fiji, on Dee. 15. 

► Swissair plans to begin three flights 
per week from Switzerland to Lydda, 
Israel on Julv 1, flying Sud Aviation 
Caravelie turbojet transports in com- 
petition with Alitalia, which is sched- 
uled to begin its Caravelie service on 
a three flights per week basis in .April. 
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New focus 
on 

photographic 

reconnaissance 

systems... 

by 

Bulova 



Bulova advances high acuity 


In both opto-mechanlcs and electronics, Bulova Is enhancing the state of the art, 
Bulova designs are improving acuity. Buiova electronics are simplifying readout 
devices. Bulova advanced precision production and assembly techniques are 
assuring more accurate instruments capable of withstanding higher adverse envi- 
ronmental conditions. 

This proven capability— from conception to manufacture— stands ready to support 
your efforts. 

Experience in precision design and manufacture is the Bulova tradition— the 
Bulova capability— it has been for over 80 years. For more information write— 
Indnstrial & Defense Sales, C2-10 Wooiside Avenue, Wvodside 77, N.Y. 


0 Bulova 
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Pavload that was to liavc been put into orbit around the moon is prepared at Cape Canaveral. Fla. Nozzle at top is a retiorocket that was 
to help control injection angle to ensure low circular orbit. Kocket had capability of firing twice. 


Attempt to Launch Lunar-Orbiting Payload Fails 


.Vttenipt to scird a complex 372*lb. par load 
into a low circular orbit around the moon 
failed due to malfuirctions during the launch 
phase, .\bont 130 lb. of iiistnimcuts were 
to have scanned the lunar surface w*ith a 
tclcvision.like sssteni. measured projxigation 
of very low frequency electromagnetic waves 
in ionized gas in a magnetic field, measured 
the nrooii's inas.s and the degrees of flatness 
of its polar areas: mca.snred distribution and 
speed of micrniiietcoritcs encountered on 
the flight, and measured densitv and types 
of raduitions in space. Backup payload ex- 
isted but no backup for the ,\tlas-.\ble IN’ 
launching vehicle had been allowed for. 
•Ntlas 20-D. used for the firing, aheadv liad 
been bontrwed from Project Mercury. So- 
pliisticatcd ]>avload trad been aimed at 
deinonstrating considerable scientific esplora- 
bon capability in spite of the weight limi- 
tation imposwl by U. S. boosters. Mid- 
course propulsion system with capability of 
being fired tour times, and iiijccb'on rocket, 
which could be fired twice, would have 
been first tests of ability to manenvet satel. 
lites. .\llas-.\blc was nearly 100 ft, long and 
weighed more than 260,000 lb. at launch, 
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I’ropellcr likc devices on 372-lb. payload (above) were to control internal temperature during 
2.6 dai flight (ANN' Sept. 7. p, 20). Paddles contained 8.800 sobr cells for converting sun- 
light to electrical cnrrcirt (or recharging chemical batteries. .Avionics gear is detailed below: 
itvcr-all view at right shows pliistic shroud that covered (Xiyload during (light. 


.Nrtist’s conception shows layout of payload when coveted by jilastic sbtonding. Solar pad- 
dles are folded. UHF antennas bracket lire iujecfioii angle rrwket at top. 
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jT't 


unusual capabilities and stability 


$ 462.50 

per channel/ complete 



64 channels 
In 60 " 

On these two pages eight folly tran- 
aistorized Model 860-1500P Pream- 
plifiers appear actual size — each 
measures approximately 2' x 7' x 
14M'- In racks of eight, 64 pream- 
plifiers take only 56' of panel space, 
and a blower unit another 4'. Neces- 
sary power and chopper excitation 
is provided by a completely transis- 
torized Model 868-500P Power 
Supply that mounts at the rear of 
each 8-preamplifier unit, so that no 
additional panel space is required. 


New Data Preamplifier 850 -isoop 


SANBORN 

COMPANY 

INDUSTRIAL DIVISION 
J7S Wyman St.. Waltham S4, Mass. 
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ELESS! 


'I that’s why he’s protected 




Bohanan Rotary Actuator 


Who could place a monetary value on human life?... 
The amount of government insurance?... A pilot’s income 
producing ability for his wife and children? 
The real issue is national SEciiRlTy-aiid no price can be 
set on that. This is why Bohanan's Rotary Actuator in pilot 
escape systems is so univer.sally recognized for it.s never- 
faii operation — its quality construction— its elaborate 
inspection and test surveillance— its reliable engineering. 
Compact, rugged and safe, the Bohanan Rotary 
Actuator operates a simple but effective web strap 
arrangement. When fired, the rotary actuator winds the 
webbing taut between the head rest and the bucket 
lip. The man is positively ejected from the seat and an 
automatic parachute mechanism is activated. 
By .saving pilots' lives, the Bohanan Rotai-y Actuator 
plays a vital role in pre.serving our National Security. 

Bohanan’s other pneumatic, hydraulic and ballistic 
device experiesice and production knowledge can be an 
invaluable aid in solving your engineering problems. 
MVife todai/ far your jrcc cpy of the "Book on Bohayian" 


^(yAcuian 


^Sabriel 


MANUFACTURING CO. i 

A Bivision of the Gabriel Comyanif 
0 SOUTH AVALON eOJLEVARD. COMPTON. CALIFORNIA 



MISSILE ENGINEERING 


Minuteman Tests Yield Silo Design Data 


F.dwaids ,\FB, Calif.— Series of unclcr- 
grimncl silo test firings of the fiill-scalc 
model sulid-propclliiiit Mimitcimni 
ICBM now being pushed here is un- 
covering critical cinironmcntal launch- 
ing ptienoincna which promises to lay 
the groiinduork for adsanced follow-up 
Icstiiig at Patrick Al’B. Fla., and \'an- 
denberg AhB. Calif- 

Underground silos at F.dwatd.s are 
prcliinimiTv test imtallations— two holes 
.ihoiit 8? ft. deep and 26 ft. in diameter 
mcr-all (.W Aug. 2, p. 921. h'irst 
group of firings in tlic scries of tests 
at hiduatds is being conducted witli a 
"battleship" configuration coni|3riscd 
of diinuny second and third stages 
coupled to a live first stage which is 
partially loaded to give a limited burn- 
ing time. Second group of firings in the 
series at F.dsvards will use lightweight 
flight eases more clo.scis' approximating 
the teal configuration of tlic missile to 
give results that will clii.scly approach 
operational conditions. 

The full gamut of F.dwards tests 
should provide enough environmental 
grist for architect and engineering scr\- 
ices to design full-scale research and 
deiclnpment installations for adsanced 
Minuteman testing with a configuration 


very dose in all rcsjjccts to the pro- 
jected operational missile. It is likelv 
that Patrick uill be chosen as the site 
for these facilities because of all the 
advantages the base itself offers as a 
test area as well as the \s idc Lccpanse of 
tlic -Atlantic Ocean for actual test fir- 
ings. 

Indications are that Patrick is pre- 
paring for tlie.se tests since tsso caissons 
arc being sunk there now resembling 
the t\pc of hole that Minuteman n’ill 
rcc|uire. 

Firing Control 

launcli control center for tlicsc 
Minuteman silo facilitie.s would not be 
reejuired since Patrick alrcads has con- 
trol blockhouses for its continuing bal- 
listic missile test program. Miniitenian 
control could casilv be tied into these 
existing facilities. 

Con.sidering the present state of the 
Minuteman development program and 
the number of basic |3roblenis tliat 
must still be solved before adiaiiced 
researcli and de\c!o]>ment testing is 
funnelcd into the program, tests at 
the I’atrick coni]3lcx could be at least 

After the rescarcIi and dcsclopment 


testing at Patrick, an operational dc\el- 
opincnt phase for Minuteman probabh 
will follow. Since Minuteman will be 
a Strategic .Air Command weapon, this 
operational cleiclopment phase almost 
certainly would lie conducted at Van- 
denberg .AFB. the site of SAC's Iwllistic 
missile training and operational deiel- 
opment program. 

If the operational development phase 
is conducted at A’audcnberg. chances 
are that it will not he with a com|3lctc 
svstem with components that have not 
been evaluated ))rcvi(msiv. 'Hiis me.ms 
that support equipment for the missile 
would have been jirovcd out elsewhere, 
and the complete system assembled for 
checkout at N'andeiihcrg as a logical 
operational proving site. 

Meanwhile, in the Fdvvards silo 
launch dcveiopinciit program for Min- 
iitcman. both silos are being used to 
ensure that the timetable of firings will 
stay on scliedule and, should one of the 
silos be put out of commission, an- 
othcr will be availalile as a backup 
facility. 

The first three shots in the initial 
series at Edwards .AFB alreadv have 
been fired snceessfullv. Present sched- 
ule anticipates that the series of tests 



Polaris Syst-em Tested on Nuclear Submarine 


Mushroom-like tower of water explodes from one of 16 Polaris missile tubes on nuclear submarine George Washington during firing sys- 
tem tests at Cioton, Conn. Shape used was a one-ton cylinder, visible at top of spout at right. Unit was retrieved for later tests. 
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.!( Hdwiirdh vull tun until April or 
Miiv. I960. 

(iiic of die niajot ptnlilems facing 
Air Resciucli and Development Cnin- 
mand’s Ballistic Missile Ditisinn, wbicli 
luis cognizance of the Miiuikimin pro- 
gram, ssas determination of tlie least 
expenshe, hut highly efficient, config- 
uration of the silo launcher. Economy 
of the silo design is a critical factor in 
the deplovincnt of the Minuteman 
ueapon svstem because of the large 
luunhcr of silos uhich proliably will be 
used to ensure a rca.sonabic factor of 
sursisabilitv for retaliation after any 
surprise attack. No specifics on the 
number of silo ins6allation planned for 
the Minuteman system hare been re- 
leased, but the general estimate now 
under consideration for Minuteman's 
numerical strength ranges from the 
middle hundreds to the high thousands. 
Silo Types 

'I'liree general types of silo schemes 
for Minuteman hare been under con- 
sideration: 

• U-Tuhe. In this scheme, the missile 
would be deplor ed m one of the arms 
of the U. with the exhaust directed 
around the bend of the U and up 
through the other arm to tlie surface. 

• Concentric liner. 'Iliis proposal uses 
a centra] hole with an annular exhaust 
•Spice surrounding it to lead the gases 
to the surface. In effect, it is similar 
to the U-tubc excc‘pt that the exhaust 
g.is passage is annular instead of dossn 
and up through the second U-tnhc ami. 

• Simple silo. This is a single blind 
hole, with cxliaust gases cracuating 
from the liolc directh' uj) the side of tlic 
missile. I’liis scheme would use a flame 
deflector— a configuration similar to the 
center portion of a simple household 
orange )uicc sc|uc'czcr. blame deflector 
also would be used with the concentric 
liner solo configuration. 

Except for the U-tuhe type of silo, 
no presious data was available on silo 
environmental phenomena. 

Simple Silo 

The simple silo was the most diffi- 
cult configuration technically but indi- 
c.ited the greatest promise in ectinomy 
ind uncoiiiplieated operation. It was 
tiecided to tackle this silo scheme first 
mid, if it did not prove feasible, resort 
to the U-tuho or ctmcentric liner aj)- 
proach as an alternate. 

Thus far, tests in the Edw-ards silos 
have indicated no reason to doubt the 
fcasibilitv of the simple silo scheme, or 
esen to consider a backup effort with 
either a U-tuhe or concentric liner silo. 

Ill the full-scale model firing from 
the Edwards silo, the missile is tethered 
at the nose bv a mlon cable, wliich 
take.s the form of a vokc to restrain the 
missile so tluit it will not reach more 
than a few liundred feet above ground 
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INRRARED SPECS 
FOR THE FALCON 

Falcon Misslla — as deadly as its feathered namesake 
— is guided to the kill by Texas Instruments infrared 
optics. Unlike nature’s Falcon, this Air Force missile has 
only the combative instinct, attack accuracy, and destruc- 
tive impact that are built into it at the design and 
manufacturing levels. 

Imparting these instincts to inanimate systems is the 
business of TI optics engineers and craftsmen. Leading 
designers and producers of silicon, germanium, quartz, 
and other optics for infrared applications, the TI optics 
team has fingertip familiarity with unusual materials 
suited to specific portions of the spectrum. In one of the 
nation’s best equipped facilities, TI optics specialists 
grind, polish and coat components with accuracy that 
exacts the most from even the weakest infrared signal. 
This experience can work for you. Whatever your needs 
. . . prisms, lenses, windows . . . TI's full-time engineering 
service, modern computers, and complete optics facility 
can meet your requirements from design to delivery. For 
detailed information on any phase of precision optics 
technology, contact SERVICE ENGINEERING. 


OPTICS DEPARTMENT 

Texas Instruments 

INCORPORATED 
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THIS HIGHLY ACCURATE TEMPERATURE CONTROL 



CAN RE APPLIED TO YOUR MISSILES, AIRCRAFT 
OR ELECTRONICS PROBLEMS WITH 





Yap -Air mere thermostats 


These VAP-AIR thermostats provide the same re 
liability and optimized design as the individually 
designed thermostats incorporated in complete 
VAP-AIR systems, used widely in missiles, air- 
craft, and electronic gear. 

Thermostats tested at lOOG shock; vibra- 
tion lOG’s to 2,000 cycles per second without 
malfunction. Tests have been run a total of 
over 2 million cycles, and calibration re- 
mained within of 1° of original setting, 
send for Merc Standards Bulletin 684 
Provides all the information necessary 
to determine the right thermostat for 
the job. You order out of the bulle- 
tin; VAP-AIR ships without delay. 


VAPOR HEATING 


Bring us your lemperalure control 
systems problems. There is a wide 
L'ariety of other VAP-AIR 
electronic controls, valves and 
actuators, both mechanical and 
electro-pneumatic, to meet your 
requirements over a wide range 
of response time. 


Icscl upon firing of [lie partially loaded 
first stage. 

Partiallv loaded first stage incorpo- 
rates a tliin core of lire propellant in- 
side a full-size case. The balance of tlic 
materia] between tlic core and tlie case 
is inert. The |iropcllant burns its full 
length siniultaiicotislv. and the thick- 
ness of the burning core provides suffi- 
cient grain to propel the full scale model 
out of tlic liolc and tlicir give it some 
alH tilde. 

Basic question originally arose with 
reg.ird to cstabli.shing the silo diameter 
to acconnnodate burning phenomena 
and the missile diameter, which is fi.-iccl. 

It would be advantageous to use as 
small a diameter as possible for the 
nprcrational silo because excavation costs 
svniild be less, wciglit and cost of an 
operational silo door would be less, and 
the silo itself would be easier to barden. 

Presious studies indicated that the 
silo diameter limit sliould be between 
12 and 16 ft- for the full-scale missile. 
But. in effect, this actually was an un- 
known range, uhich tlie Edwards tests 
attempted to resolve. 

Tlie actual holes prepared for the 
F.duards silos are considerably larger 
(26 ft. in dianieterl in order to prenide 
access by clesator and stairs to the silo 
caisson, also to allow removal of the 
caisson for replacement witll another 
to give a silo of a different diameter. 

Silo hole was made about 81 ft. deep 
to proiidc a suitable distance between 
tlie missile exhaust nozzle and the 
flame deflector at the hottoni of the silo. 
Tills distance was a critical dimension 
in that it was one of the unknowns 
v-liieli liad to be evaluated To proiidc 
an easy method of larying this distance, 
it was decided to base ready an adcli- 
tiimal section of silo caisson to fit on top 
of the silo liolc proper so that the addi- 
tional section u'ould protrude abosc the 
tup of tlic silo to proi idc the extra silo 
depth. 

In trials to date, it has not been ncce.s- 
san to use this additional section, tests 
indicating that the iiozzlc-to-silo bot- 
tom distance as originally estimated has 
been sufficient. 

First full-scale model firing from an 
F.dw.irds silo utilized a 16-ft. caisson 
diameter. 

Results of this test were so fai- 
orable that the .switcli imnicdiately 
tt'.is made to a 12-ft. diameter configu- 
r.ition for the succcssiie firings and the 
next two firings— second and third in 
flic scries— with the 12-ft, diameter 
iipening have been entirely siiceessfnl. 

Esscntialh' the same data is obtained 
in the successive firings, but readings are 
taken at different locations along tlic 
missile and silo sides, also using differ- 
ent instrument frequency responses and 

Alreadv obtained are a full set of 



A pretty dark situation, indeed— when a single electron lube failure can 
shut down an equipment or entire production line test facility! Use 
lERC’s new set of a, b, c’s to help you get improved electronic equip- 
ment reliability. 3. The practice of replacing lube failures in manner 
and attitude like that of replacing a light bulb is neither protection nor 
cure against a continuing high rale of electron tube failures ! b» Down- 
time, labor replacement costs often add up to 10 times the tube cost! 
C« You can actually increase lube life up to 12 times by specifying and 
using lERC Heat-dissipating Electron Tube Shields! The full facts, in 
the form of d- complete product iilerature. ©.lest reports, engineer- 
ing data and tube shield application guides, especially prepared to 
help you “see the light!’ are available on request— write today! 


I - R KW 

International Electronic Research Corporation 
145 West Magnolia Boulevard 
Burbank, California 



Foreign Manufacturers: Europelec, Paris, France. Garrard Mfg. & Eng. Co.. Ltd., Swindon, England. 


AVIATION WEEK. De 


7, 1959 







MICRO 


SWITCH Precis 


o n 


Switches 


These 21 switches represent the widest 


for aircraft, missite, rocKet, tauncher. 



Series "54PB" alternate-action 

C kislibutton— Lighted push- 
utton saves panel-space, 
provides visual indication. 
Two-level position of button 
offers additional indication. 

cuit of the maintained con- 



Seiies' HS" hermetically sealed 
switch— All seals in accord- 
ance with Par. 6-2.2, MIL- 
E-5272A. Insures constant 
operating characteristics in 
all atmospheric conditions. 



Series "SE” small, sealed 
switch — Smallest envir- 
onment-free switch. 
Potted leads. Leaf and 
roller-leaf auxiliary ac- 
tuators available. 



Series "V3" high tem^er- 

Synthetic mica case 
withstands radiation. 
600°F temperatures. 30 
vdc rating: ind. 10 a, 


Each of the switches illustrated o 
represents a different series of micro switch 
precision Switches . . . Each switch has been 
designed to high reliability standards for a 
particular purpose . . . Each series includes 
many variations — sizes, weights, contact ar- 
rangements, electrical characteristics, hous- 
ings, actuators, sealing, temperature, shock 
and mechanical characteristics . . . For ex- 
ample, there are 100 different switches in the 
"EN” Series . . . No other source of precision 
switches offers as broad a line . . . Further- 
more, no other can offer the services of as 
large a staff of Application Engineers— in 
branch offices at strategic points throughout 
the country. Consult the yellow pages. 
MICRO SWITCH . . . FREEPORT, ILLINOIS 

A division of Honeywell 

In Canada: Honeywell Controls Limited, Toronto 17.0ntario 



Honeywell 

MICRO SWITCH Precision Switches 






Series "TP" roclier-actuated key switch 
— Provides position and edge-light 
indication. Rugged, sealed case with 
stepped terminal design. Available 
with 1, 2 or 4-pole circuitry. 



Series -'TL" 


switch has i 
tegral pu!l-( 
unlock leve 


variety oflock- 

! or 2-pole de- 
signs. 
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MICRO SWITCH Precision Switches 



available range of precision switches 
marine and ordnance applications 



Series "CE" 6.S.E. limit switch — 
Weather-proof, corrosion- resistant 
indicator and limit switch. Rugged 
push plunger actuator. 



Series "IRS" high reliability telemeter- 
ing switch — For missile program se- 
quencing. 24 gold-contact switches 
and rotnry solenoid in hermetically 
sealed container. 



Series "EN" shock-resistant switch— 
Meets requirements of U.S.N. Bu- 
reau of Ordnance for shipboard 
launching equipment. Environment- 
proof construction. 



Series “EN" linkage-actuator switch — 
Rotary actuator adjustable through 
360°. 4-circuit basic switch. Rating 
10 a, 115/230 vac. 30 vdc. Environ- 
ment-proof housing. Potted, sealed 
leads. 



Series "17AS" rotary selector switch 
— Compact assembly handles eight 
separate circuits with infinite switch- 
ing sequence. Available with fewer 


Series "EP" roller lever switch — Rug- 
ged, sealed two-hole aide-mount en- 
closure. Two high-capacity spdt 
basic switches. Sealed connector re- 
ceptacle, 



Series "28AS" cock-and-fire rotary 
— Positive, snap detent positions. 
Reliable operation, non-tease cir- 
cuitry. Innumerable switching se- 
quences. Available potted in steel 



housing 


Series "HT” 1000°F switch— World’s "hot- 
test” precision switch. Operates reliably 
near afterburners, etc. Bushing mount. 
Also available with roller plunger and 
aide mount, pin plunger. 


Iwitch can be 
replaced in sec- 
onds. Avail- 
able in variety 
of actuator de- 




Serles "1SX" sub-miniature switch— 
Smallest precision, snap-action 
switch. Big switch features: two 
generous-sized mounting holes, rug- 
ged easy-to-wire terminals, 5-amp 
capacity at 115/230 vac. 



Gyro mercury switch — Most sensitive 
tilt switch (0.15°). Low angle and 
low mass shift make it ideal control 
for vertical gyros, stable platforms, 
rockets. Reliable operation at— 65°F. 





data on prcsiurts, temperatures, acoii.s- 
tic environmental factors, vibration and 
•lila durabilih'. 

Silo materials are not a consideration 
in this studs' to date. 

Moweser, results obtained in the test 
ptograui ssill indicate materials that 
mignt be used for silo design criteria— 
both for the future test program and 


the ultimate operational configuration. 

For the series of firings in the Isd- 
wards silos. Boeing Airplane Co., the 
assemblv and test contractor, is con- 
ducting the tests under tlie Ballistic 
Missile Dis ision's field office manage- 
ment. 

.Air Force and Boeing technical per- 
sonnel did not go directly to the tnl!- 


scale- model Minuteman tests. A luim- 
her of preliminary inscstigations were 
conducted; 

• In first trials, the Air Force F'light 
Test Center personnel at Edwards cstalv 
lishcel a crude ri|— essentially a steel 
tube— in April. 195S. to determine that 
tlie simple silo configuration would not 
be disastrous in a firing (AW fan. 19, 
p. 58), A liome-madc missile test de- 
'icc was constructed which .simulated 
realistic thrust-to-weight ratio for Min- 
utenum. but no simulation of flame 
temperatures or clianiber pressures was 
attempted. \ number of successful 
test firings liasc been conducted with 

• Next step, begun in December, 1958. 
was to establish a l/20th scale cold flow 
rig— a simple arrangement of a silo and 
missile, witli compressed gas intro- 
duced through a sting at the front end 
of the missile. \\'ith this simple silo 
static rig, essentially a wind-tunnel ar- 
rangement. about 2.200 runs were 
made, \arsing the test parameters such 
as silo configuration, silo diameter and 
cant angle. Data obtained included 
aerodvnamic force and moments on the 
missile, which helped to determine mis- 
sile stabilitv. .Also obtained was data 
on flame deflector phenomena. 

• Hot flow experiments were conducted 
at Edwards .\1B in September, 195, S, 
by ,\ir I'orce l ligbt lest Center per- 
sonnel. .\])proximatels 190 tests were 
made, using a modified 2.75-in. airaaft 
rocket. 'Ihesc tests produced qualita- 
tive infiinnatinn on promising flame 
deflector shapes, as well as data mi 
localized heating on the Minuteman 
airframe. 

• More advanced 5H[>])lcnicnlary ex- 
periments were conducted in a 1 20tlv 
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.sc-alc hot flow rig. 'niesc were conducted 
at Boeings plant and utili/cd a small 
rocket engine in a static arrangement. 

.\pproximatdv 1 50 runs were made 
with this rig. producing additional in- 
tormation on aerodsnamic forces and 

Heat Data 

.Also obtained were heat transfer rate 
data (not attainable with a cold flnw 
lig) and acoustic data. 

• Next experiment, also using a simple 
.silo configuration, employed a one-third 
scale staric rig at Edwards .AFB. with 
tests conducted bv .Air Force Flight 
Test Center personnel. First firing 
with this anangement was in Februars’, 
1959. 'ITic silo was mounted liorizon- 
tallv for convenience of operation. In- 
vestigation eontinuee! tliroiigb .April. 
1959. and. after four tests had been run, 
Boeing Minuteman assembly and test 
personnel took over the pres ious experi- 
ments wliich had been run by .Air Imrce 
Might 'lest Center staffers. To date, 
approximately 1 5 runs liave been made 
with the one-third scale model static 

Experimental Oppartunities 

lliis rig actuallv prosicled the first 
experimental opportunity to; 

• Conduct experiments on a scale suf- 
ficicntlv large to indicate the nature of 
the full-scale pioblem.s. 

• Confirm results of the MZOth scale 
tests as well as flame deflector phe- 

• Accumulate acoustical data reason- 
ablv representative of Minuteman silo 
environment. 

•All these preliniinarv scale experi- 
ments established parameters of safety 
and ground rules for the full-seale silo 
tests at Edwards which followed. 



Soviet high altitude test chamber to study physiological reactions of pilots for possible 
space use is in operation at Moscow. Above. Zoya Arapova, stuiior laboratory worker, 
checks control instruments; note chart to record reactions. Below, Gennady Nlikhailov, 
a test pilot, is shown in the chamber wearing pressurized equipment, which includes 
chap-Ukc flic on legs. 




A single source for 
force simulative 
test facilities 


CONCEPTION -DESIGN 
CONSTRUCTION -CHECK OUT 



Propulsion Test Facilities offers a single source for the creation of multi-force, omni-environmental test 
facilities, such as engine test cells . . . complex space simulating cells . . . airframe and missile flutter 
and fatigue test equipment. More important, it provides the broad scope of test knowledge and practical 
experience required for such responsibility. The qualifications of the men available to you through PTF 
—men who themselves have been long time users of such equipment in the industry— guarantees maxi- 
mum reliability and accuracy of test data, maximum convenience and safety for operating personnel, 
maximum economy consistent with desired results. Men and facilities both are described in a detailed 


brochure. Write for a copy. Propulsion Test Facilities, Inc. 
(An affiliate of MB Electronics, a division of Textron Electr 
City, Calif. World-wide sales-engineering representation. 


Fitch Street, New Haven 11, Conn, 
cs, Inc.) Western headquarters, Culver 


PROPUUSION TEST FACILITIES, Inc. 
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Avionic Makers Fight to Maintain Growth 


New York— Rapid growtli by inany 
ii\ ionic compsinics has brought with it 
related prohleiiis, such as clemaircls on 
management to keep the rise rising or 
tire competitive drive to take profitles.s 
derclopment contracts in the liope of 
giiining new production business. 

\ tvpicnl case in |)oint is luiborafnrv 
for Islcctronics of boston. Tliis enm- 
pam- alnrost went Inmkrupt Ircc.ruse of 
three derclopmcnt ])rograms on which 
more deiclopment was required tlian 
originalh’ estimated: a trailer-borne 
radar .system and SP.\R, a precision ap- 
proacli radar svstcni. which cost the 
companv SH million, and Diana, .a 
large-size coni|5Uter system. 

In 1956, the company lost S544.000 
and new management was brought in. 
In its 1959 fiscal rear, ended -6pr. 50. 
the compans' more than doubled its 
I95S \oluine. reaching a total of S20.- 
410 and it earned S57S.OOO after taws. 
It was able to cut its accumulated defi- 
cit fro)n $718,007 in 1958 to S140.0SI. 

Most of the r.r|3id rise in s'olume is 
due to the comparn’s .\PN'-105 and 
.'\PN-150 dopplcr navigation svstenis for 
the Republic P-105 Tlinndcrchicf 
fighter bomber. Of the companv’s 1959 
sohime. ;i contr.ict for 150 of these sys- 
tems accounted for $15,800,000 and 
of the companv’s fiscal sear end Irack- 
log of $56,200,000, two dopplcr pro- 
duction contracts accounted for $29.- 
800,000. 

New Business Search 

I'hus, finding new bu.siness is re- 
garded b\' the compans' as its most 
serious near term problem. It recog- 
nizes the dangers of being tied hcasilv 
to any single military program, though 
the outlook for the F-105 at the mo- 
ment looks firm through 1962, ba.sed on 
orders for 525 airplanes. This docs not 
include another 400 which might be 
ordered for Tactical ,\ir Command or 
foreign orders. 

Ljboratorr' for Electronics is work- 
ing in several directions for broadening 
its operations: 

• Foreign business. The companv has 
negotiated with Fokker and also with 
companies in France and Italy for over- 
seas business. This would include not 
only dopplcr svstems for any foreign or- 
ders for F-105s and possible avionic gear 
for the Gcnnan F-!04s, but also com- 
mercial business in the European Com- 
mon Market. 

• Merger. Though a recent proposal 
that it merge witli Servomechanisms. 
Inc., was turned down by the company's 


LABORATORV FOR ELiCTRONICS dopplcr navigation S)Stcm in the Republic F-105 is 
inn tliiougli ground test in the aircraft. 


bo.ird, a merger preferablv with a West 
Coast companv with electromechanical 
capabilities is still being activclv sought. 
The Servomechanisms step fell through 
when its earnings failed to reach esti- 
mates in the negotiations. 

• New products. The companv has 500 
of its 2.000 emplovcs engaged in re- 
search and development. It is still in- 
terested in the computer field (its 
Computer Products Division volume 
was SI. 9 million in Fiscal 1959) and 
supplies a magnetic storage drum to 
RCA for a data processing svstem. 
Under development is a storage disk 
using fcrro-magnetic thin films which 
may have greatlv increased storage ca- 
pacity, Another device the companv is 
developing is a Mcmetron tube, a 


cathode unit for displaying visually the 
datii stored in data processing systems. 

A report by the investment firm of 
Paine. Webber, Jackson Curti.s csti- 
mates the computer o|xration will 
bring the companv $5 million this fiscal 
year and perhaps $25 million in five 
wars. Based on five vear forecasts of 
total volume of 5100 million, this di- 
vision may contribute 25% of sales 
and more than 50% of profits. 
Mointainin9 Growth 

Henrv M’. Harding, who was brought 
in as president in 1956. said that main- 
taining the sales growth curve is of kev 
importance to the company’s future. 
Even a flattening of the cune can have 
adverse affect, he pointed out. Among 
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uthcr things, a stc-.ulily rising cui\c is 
important in attracting and holding the 
technical people the conip<inv must have 
to compete. 

lie estimates sales for this fiscal year 
will teach S33 million and earnings 
somewhere between SSOO.OOO and SI 
million. 

An important financial factor in the 
eompanv’s life is Dasid Rockefeller and 
the company is hi-s only sentute as a 
large individual investor, and not in 
conjunction with the familv. substan- 
tial holder of the company's common 
stock, he found himself locked in when 
the deficits appeared and to safeguard 
his investment found it necessarv to 
put another 5300,000 into the com- 
pany’s 6% cumulative prefened stock 
to keep the companv operating in 1936. 

Besides cutting out several unprofit- 
able lines of instruments, including os- 
cilloscopes. the new management has 
consolidated the company into one 
plant in Boston invte.id of the five it 
prcviouslv used. The plant is leased 
at a cost of S189.600 annually; the 
lease eliminated what otherwise would 
l>e a large required ci|>ital outlav. 

Operations since have been strongly 
oriented toward obtaining prime con- 
tracts. Xot onlv docs this act as a safe- 
guard against the normal tendency in 
times of contracting volume for the 
prime to pull back work into the house, 
hut it has other advantages. 

In the com|3anv's hvo dopplci con- 
tracts mentioned earlier, there is also 
at least 57 million in spares business 
that will be added. The.sc fringe bene- 
fits om help volume significantly. Hard- 
ing points out. 

I be companv has had some delivery 
and rcliabilitv problems and a teliabilitv 
gronp was set up as a result. It found 
that 30® of its rcliabilitv problems on 
the doppler svstems were simple fail- 
ures of soldered joints, primarilv a pro- 
duction line problem, not design. 

New Offerings 

Telecliromc Manufacturing Corp., 
.\mitvvillt, N. V.. engaged in the 
manufacture and Sitle of telcineteriug 
equipment for guided missiles and in- 
dustrial tclenietcring systems and eum- 
mercial television equipment. Offering 
is 5750,000 of 6® convertible deben- 
tures, due 1969 (convertible into shares 
of the comfsiny's Class A stock. 10 
tents pat value), for public salt at a 
price of 100% per unit. Underwriters 
have agreed to purchase from the coni- 
paiiv Class A stock purchase warrants, 
exercisable fur a period of five years 
from date of issue, to ]3UTchasc an ag- 
gregate of 10,000 shares. Proceeds will 
be used to retire bank notes; to pay 
the Kalancc of tlie- purchase price for 
30% of the issued and outstanding 
capital stock of the llammarhmd 
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Manufacturing Co.. Inc.; for advances 
to Universal Transistor Products Corp.; 
for expansion of manufacturing facili- 
ties and the purcliase of equipment and 
other corporate expenses. 

Coppctweld Steel Co., Pittsbiirgli, 
Pa., engaged in tlic manufacture of 
electric cable for avionics industries and 
tubing and tube assemblies for aviation 
support equipment. Offering is 58.000,- 
000 of convertible debentures, due 
1979. for public s;ile. Proceeds will be 
used to pav short term notes; balance 
will be added to the conipanv’s general 
funds and used, together vvitli other 
funds, for the expimsion and improve- 
ment of the companv's manufacturing 
facilities. 

Transitron Electronic Corp., Wake- 
field, Mass.; principal business the de- 
velopment, manufacture and sale of 
semiconductor products. Offering is a 
secondaiy , with 1,000,000 sliares of out- 
standing common stock involved; price 
and terms to be supplied bv amend- 
ment. Selling stocklioldcrs are David 
Bakalar, president. ;md Leo Bakalar, 
board chaiim.in and treasurer, (who 
own ;m aggrcgiite of 98.6% of the 
company's outstanding stock); each is 
selling 300,000 shares. 

Moliawk Airlines, Utica, N. Y. Offer- 
ing is 53,500,000 of 6% convertible 
debentures, due 1974; 51,917,500 to be 
offered in exchange for a like amount 
of the companv's outstanding 3i% con- 
vertible debentures, due 1966; the re- 
mainder, plus any not t-aken in the 
txeh;mge offer, to be offered for public 
Side. Proceeds will iie used to pav 
indebtedness (5308.2501; the balance 
to be added to the company’s general 
funds. 'I'hcsc funds, together with ret- 
roactive mail pav expected to he re- 
ceived. will be used to cqui|3 the coni- 
panv’s aircraft with radar; for improving 
the air conditioning svstems in its 
Convair aircraft; .ind for additional 
working capital and other general corpo- 
rate iiurposcs. Proceeds from the sale 
of anv portion of the 51,917,300 of 
debentures not taken up in the ex- 
change offer will be used, together with 
other funds, to redeem the remaining 
outstiinding 34% debentures (.AW June 
S. p. 36). 

United Control Corp., Seattle, 
Wash.: principal business the design, 
manufacture, and sale of control sys- 
tems, electronic equipment and aeces- 
son- devices for military and commercial 
aircraft, missiles, space vehicles, and in- 
dustrial uses. Offering is 52,500,000 
principal amount of convertible deben- 
tures due Dee- 1, 1974, to be offered 
for public sale. Proa'cds will be added 
to the company’s genera! funds and will 
he used in the proposed plant construc- 


tion program, and for increased research 
and development activity. 

Bowniac Instrument Corp., Fort 
Wayne, Ind.; principal busine.ss the 
design and manufacture of electro- 
mechanical app;iratus for aircraft and 
missiles. Offering is 78,000 shares of 
common stock, no par value, to be 
offered for public sale; 45,000 shares are 
being offered bv the companv and 

33.000 shares bv stockholders. Pro- 
ceeds will be added to the company’s 
general funds; a portion of the pro- 
ceeds will be used to retire short-term 
loans, in the amount of 5200.000, in- 
curred for working capital purposes. 

Anelcx Corp., Boston, Mass.; prin- 
cipal business the design, development 
and manufacture of high spcxid printers 
for use in association with computers 
and electronic data processing equip- 
ment or systems. Offering is (1) 

52.250.000 of subordinated debentures, 
due 1974, with wanants attached to 
purchase 45,000 shares of common 
stock, SI par value; (2) 90,000 shares 
of common stock, 51 par value; deben- 
tures and stock to he offered in units 
consisting of 550 principal amount of 
debentures (with attached warrant to 
purchase one share of common stock) 
and two shares of common stock. Pro- 
ceeds will be used to pav in full prin- 
cipal .imount, plus accrvicd interest, of 
outstanding serial notes; to redeem and 
pay accumulated dividends on the 2,000 
outstanding shares of cumulative pre- 
ferred stock; to pay a promissory note 
to -Anderson-Nichois & Co.; to be used 
for machinery and equipment, and the 
balance for general corporate purposes. 

Acquisitions 
And Mergers 

Hcli-Coil Corp., Danburv, Conn., is 
offering 157,500 shares of its common 
stock, without p;ir value, to the holders 
of outstanding .shares of the capital 
.stock. 510 p;ir value, of Grip Nut Corp. 
The holders of 95.7% of the oulstancl- 
ing Grip Nut capital stock have en- 
tered into an agreement with lleli-Coil 
to exchange their holdings of 103.053 
shares of Grip Nut stock for 150.830 
sliatcs of Heli-Coil's common stock. 
The agreement contains a representa- 
tion that, except for 31,48(1 of the 
137.300 shares, the Grip Nut stock- 
holders have no present intention of 
selling any of the shares of Hcli-Cnil 
that thev receive pursuant to the pro- 
posed exchange for a period of six 
months following the exchange; all or 
part of the shares of Ileli-Coil’s stock 
mav lie sold from time to time by any 
of the exchanging Grip Nut stock- 
holders at prices current at the time 
of sale; Heti-Coil will receive no jiart 
of the proceeds of any of such sales. 
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• FT. HUACHUCA 

Timing System for Electronic 
Proving Ground 

♦ AEROJCT-GENERAL 

Time Signal Distribution System 
IPacific Missile Range) 

Range Timing System (Pacific 
Mssile Rangel 

DOUGLAS AIRCRAFT COMPANY 
Transistorized Airborne Time 
Code Generator 
SADAP Timing System 
Time Code Generator (Ground) 


From the Atlantic to the Pacific whenever a missile leaves 
the launching pad odds are better than 5 to 1 that its 
instrumentation is being coordinated by timing signal sys- 
tems made by Electronic Engineering Company of Cali- 
fornia. In the 10 short years since it first launched a basic 


study of timing, EECo has become the leading supplier of 
this type of equipment in the United States. This back- 
ground of experience enables EECo to produce rapidly 
and economically the instrumentation timing systems and 
components so vitally needed for the space age. 


Several imporiam career opporiun 
fiiriher in/orniallon, call or 


■II. For 

write Merl Perkins. 


Electronic Engineering Company of California 

1601 Easi Chestnut Avenue, Santa Ana, California 


AVIONICS 


Alloyd Explores Gyro Cleaning Technique 


By James A, Fusca 

Cambridge, Mass.— Substantial in- 
creases in the life of bearings for tlie 
liighlv precise gcroscopcs in inertial 
guidance systems may result from a 
research program now under way at 
the Alloyd Carp, in collaboration nith 
Massachusetts Institute of Technol- 
ogy's Instrumentation Liboratory. Al- 
loyd, a company set up by personnel 
from the MIT facults', has been studv- 
mg the problems of precision beariitg 
operation since 1056 and presently 
holds contracts totaling about S400,000 
from the Na\ v and Air Force. 
Abrasive Particles 

The companv believes that it has 
demonstrated conclusi\e!v that a prime 
eaitsc for the friction problems en- 
countered with gr roscopes is contamin- 
ation bv abiasi'C ijarticles of the gyros' 
precision he.irings. and that it should 
be possible tinough proper cleaning 
techniques to niarlcedh inca'ase the life 
expectancy of tliesc bearings, .\dditinn- 
.illv, it should become possible to rim 
these bearings at liiglier preloads using 
new materials and possily with still less 
lubricant for longer periods of time 
than at present. This would improve 


gyro performance without adding the 
complications or a change to electro- 
static or gas-supported bearing svstems. 

I'he method most commonTv used at 
present to examine bearing coinponente 
for dirt and foreign matter is lisual 
inspection b\ me-.ins of a stcrco-inicrn- 
scopc at magnifications of 20 to -tO 
diameters with a standard wliite light 
source. In its investigation. .Alloyd 
examined a series of failetl Iwarings 
supplied by Ml'r's Instrumentation 
Laboratory. In attempting to improve 
tlic resolution of the in.spection pro- 
cedure used on bearing snrlaces. s arimis 
microscopic techniques ivcre tried, such 
as dark field, interference microscopy, 
and the use of polarized light. 

Polarized light microscopy proved to 
be the technique which provided tlie 
most useful information. Using polar- 
ized liglit. it was found that particles 
on the surface of tlie licaring— which 
were transparent and tliercfore in- 
visible under other light sources— 
showed up distinctlv. The light sc.itter- 
ing pro|iettics of tliese particles indicate 
tlicv must have a double index of re- 
fraction and must also be transparent 
or translucent. Later work indicated 
that these particles were either im- 
bedded in tlic raceways and balls or 


held on by electrostatic attraction. 

Comparison of these particles witli 
materials used in finishing operations 
during manufacture of the bearings in- 
dicated that they must be grinding or 
lajiping compounds. Samples of the 
compounds normally used in finisliing 
of these precision bearings were ex- 
amined and the sizes, shapes, and 
colors of these materials were found to 
coincide witli those of tlie jMrticles 
found in the bearings. To detcrniine 
that this material was actually left in 
the bearing in manufacture rather than 
a.sscmblv, new bearings made bv dif- 
ferent niannfacturcrs and of a varietv 
of sizes were obtained and examined. 
Particles were found in all of the bciir- 
ings inspected. 

The tccliniqne of using polarized 
light lia.s proved .so sensitive that with 
practice it is possible to tell whether 
the finishing compounds are emery. 
.Alundum or diamond. .Mlovd considers 
that in v iew of the size and quantity of 
the iiarticlcs found it could be con- 
sidered .surprising that thev have not 
been seen earlier. The company points 
out. however, that these particles are 
obvious only under polarized light; 
under white light conditions they arc 
completely invisible. 

Types of Failures 

Gvro bearing failure is evidenced in 
several forms, such as: 

• Frnific behavior caused by dirt con- 
tain illation. 

• Failure through distortion of rc- 

• Slow but marked increase in friction 
level with time, leading to sufficiently 
increased mnning torques so that in 
the extreme the gyro rotor cannot be 
kept at .svnehronizatinn speed. 

Failure of materials within the bear- 
ing is obvionslv serious, as is failure 
resulting from “rocky" contamination 
within the bearing- These defects, how- 
ever. can be detected through the use 
of a slovv-specd dvnamoincter which 
measures vibrations transmitted from a 
slovvlv spinning bearing, and from the 
traces on a cliart it is possible to pick 
out defects in geometry, and lubrica- 
tion and dirt contamination. 

It is the friction increase tyqx' of 
bcarine failure which is the most costly 
and ttdiich presents the greatest prob- 
lem because if may take place over a 
long period of time. This form of 
failure as evidenced by a delayed in- 
crease in mnning torque is termed a 
lubrication failure, and bearings wliicli 
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were examined after such a failure in- 
variably showed a heavy layer of varnish 
deposited within the raceways. 

W'ith the discovery that ground sur- 
faces eaii be confaniinatcd with abra- 
sive uiaferials, .Alloyd theorized that 
tlic mean.v of forming the varnish 
which causes the lubrication failure is 
by polymerization of the lubricant. It 
lias been known for some time that a 
clean, or oxide-free, metal surface can 
act as an excellent catalyst for the 
polviiicrization of oils— and tlie action 
of abrasive particles in the raceways is 
to make [list such clean surfaces. The 
ininicdiafc solution to this problem 
would then be to remove the abrasive 
contaminant. 

Cleaning Tests 

Alloyd, working in cooperation with 
members of MIT's Instnimentation 
Laboratorv, has conducted a scries of 
tests covering all kinds of cleaning 
eperations- A large number of solvents 
were tried either alone or in an ultra- 
sonic cleaner, but none was entirely 
successful. One reason was that while 
some of the particles were actually em- 
bedded in the steel, others were held 
to the surface by electrostatic attrac- 
tion. W'iping merely moved them from 
one ]ilacc to another on the bearing. 

Tlic onlv effective cleaning teclinique 
uncovered to date has hcen the ap- 
plication of a swab etch bv means of 
a 1 % nital solution. Recognizing that 
tiierc might be some detrimental effect 
to the surface of the beating from this 
kind of etch, a series of tests is now 
being performed at MIT on bearings 
cleaned with this method. These tests 
arc aimed at determining if the long 
life expected from “clean" bearings can 
ill fact be obtained in actual use. Pre- 
liminarv results indicate bearing life 
will positively be substantially extended. 
Contamination Sources 

A corollarv to this work was the dis- 
covery that other sources can contribute 
abrasive contamination material besides 
the compounds used in the lapping and 
finishing processes. For example, it was 
discovered that since the plunger of a 
hypodermic needle assembly generally 
is lapped in place with a grinding com- 
pound. using a hvpodcmiic needle to 
oil a bearing leads directly to contamina- 
tion bv abrasive inafcrial. 

.Anothcr source of contamination is 
the lubricant itself. It is common prac- 
tice to process the lubricants used in 
these gyros through ceramic filters, 
sometimes as many as three or four 
times. Allovd uncovered the fact that 
a relatively large supply of lubricant 
which had been filtered in this manner 
was thoroughly contaminated with abra- 
sive matctial coming from the filters 
themselves. 
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Puerto Rico Radar 
Construction Set 

Ithaca, N. Y.— Ionization effects of 
ballistic missile tta\cl tluoiigh the up- 
per atmosphere and radio astronomy 
studies will he conducted by Cornell 
University witli a 1,000 ft. diameter 
racUir facility in Puerto Rico. 

The 54-5 million radar facility, to be 
financed by the Advanced Research 
Projects Agenev (AW Nov. 1 6. p. 11 5), 
is expected to be fullv operational with- 
in two years from the time construction 
begins in Febmary, 1960. Test borings 
.ire now in progress bv the .Army Corps 
of Engineers at the site, a natural bowl 
of coral limestone. 

The fixed radar antenna will be a 
1,000 ft. diameter parabolic dish with 
a 600 ft. high tripod supporting the 
feed .antenna. The st.itionarv antenna 
will be able to swing its beam onlv 20 
deg. from the verticil, affording a beam 
sw-eep of 40 deg- Despite the limited 
beam sweep, the location of the instal- 
lation at Puerto Rico provides an equa- 
torial latitude (18 deg. N) for access to 
the solar system and to the Atlantic 
Missile Range- 

Peak power of the radar will be 2.5 
mw. and the transmitting frequency will 
be from 420 to 440 me. The low fre- 
quency, long wave length signal will not 
provide the resolution of the U. S. Navy 
Radio Research Station at Sugar Grove, 
W. Va.p which will be capable of op- 
erating at much higher frequencies. 
Nor will the fixed radar faeilitv be of 
value for space vehicle tracking. 

Cornell has established a Radio- 
physics and Space Rcscitch Center 
which will operate the large radar un- 
der -ARPA contract. Directing the cen- 
ter will be Prof. Tliomas Gold, a 
British cosmologist known for his work 
with Herman Bondi on the thcorv of 
continuous creation of matter. 

Tire radar will measure electron den- 
Mty and electron temperature .at dif- 
ferent heights and times in the iono- 


Burroughs Wins ALRI 

Burroughs Corp. won Air Force com- 
petition for Airborne Long-Range Input 
(ALRI) contract (.AW Nov. 2. p. 23) 
which, in the first stages, will total about 
$35 million and will mn 42 months. 

ALRI is a radar station housed in a 
Lockheed RC-121 reconnaissance aircraft 
which will provide seaward extension of 
the SAGE sj^steni. Burroughs has pre- 
viously been awarded approximately $124 
million in SAGE contracts. 

About 50-60% of Burroughs' work on 
the ALRI project will be subcontracted, 
inchidini flight-testing of airframe por- 
tions and some parts of communication 
and navigation equipment. 


sphere. Additionallv-, it may measure 
ionization and detect transient streams 
of aurorae-charged particles from outer 
space in connection with the phenom- 
enon. and explore the existence of ring 
cuttent- 

The installation is believed capable 
of rereiving radar echoes from the 
moon, Venus, Mars, Mercury, the sun 
and possibly Jupiter. Gold asserted that 
there may be a relatively high density of 
atmosphere before solidity occurs on 
the surface of Jupiter. If no signal is 
obtained, science will know that Jup- 
iter is shrouded in a deep atmosphere 
that dissipates radio wave’s strciigtn. 


Jupiter, at its closest point, is about 
400 million mi. from earth. Tlic cur- 
rent maximum distance that a radar 
echo has been received is the Jndrcil 
Bank, England, radar bounce off Venus 
at a distance of 30 million mi. 


FILTER CENTER + 

lOOflOQj * 

► Ultra-High-Speed Computers— Digital 
computers that operate at computing 
speeds of 1,000 me. may be achieved 
in the next decade using microwave 
phase-locked oscillators as the basic 
computing element, according to G. B. 
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He put a new twist 
in an old trick 



His problem was to take a 3''x6”x 
3-foot piece of wave guide tubing 
made of ,08-inch thick aluminum and 
to twist one end 90* to the other with- 
out buckling or stretching any part 
0 / if ... so that a cross section taken 
anywhere along its length remained 
a perfect rectangle. 

The standard solution for a prob- 
lem like this: Support the tube in- 
ternally with a solder-like substance 
that’s melted in, cooled, melted out 
after twisting. It won’t work here 
because the mass of the substance is 
too great. 

Here’s how this AMF production 
engineer found the answer. First, he 
visualized the concept that, in any 
symmetrical twist, the center axis 
never mooes. Then he applied this 
concept by stringing a metal rod 
through the center of 288 rectangu- 
lar shims, inserted them in the tube, 
cushioned them with the same 
solder-like substance. Jaws clamp on 
either end. One of them rotates 
slowly (twisting time: over 2 min- 
utes) giving the metal time to flow. 
"The result: Perfect twists, every 

Single Command Concept 

This bit of production know-how 
is a sample of the ingenuity AMF 
brings to every assignment. 

AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities. Its purpose: to 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster... in 

• Ground Support Equipment 

• Weapon Systems 

• Undersea Warfare 

• Automatic Handling & Processing 

• Range Instrumentation 

• Space Environment Equipment 

• Ntielear Research & Development 

GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 



In engineering and manufacturing AMF has ingenui^ you can use... American machine & foundry compak 




thanks to XEROGRAPHY. . . 

A Stock-Print System Saves You Up to ^50,000 Yearly 


You can save $50,000 or more a year by in- 
stalling a stock-prim system of engineering 
drawings. Cutler-Hammer Inc. of Milwau- 
kee is achieving such an economy. So is 



Arma division, American Bosch Arma Cor- 
poration, Garden City, N. Y. 

A stock-print system is a streamlined li- 
brary of engineering drawings commonly 
in use. The library is unattended. Anyone 
who tvants a drawing helps himself. There 
are no requisition forms, no waiting, no re- 
filing. Prints are so inexpensive that en- 
gineers arc urged to discard them after use. 

What makes such efficiency . . . and such 
seeming extravagance . . . possible? 

The answer is xerography and offset du- 
plicating. Xerography is a clean, fast, dry, 
electrostatic copying process that within 
seconds reduces original drawings as laige 
as 34"x44" onto inexpensive offset paper 
masters. From them, multiple copies are 
run off on an offset duplicator. 

There is a wide range of XeroX* copy- 
ing equipment for setting up an efficient 
stock-prim system. Your reproduction needs 
determine the xerc^raphic model best 
suited to you. All models— besides prepar- 


ing offset paper masters— make copies on 
plain, unsensilized paper or tran.slucent vel- 
lum for diazo-type reproduction. 

All models— whether manual or auto- 
matic-cnlargc, reduce, or copy size to sire. 
They offer the fastest, most versatile, most 
economical way to get sharp, dear copies 
from original documents of ail kinds or 
from microfilm. 

Write for proof-of-pcrformance folders 
showing how companies of al! sizes arc 
speeding paperwork duplicating and saving 
thousands of dollars yearly by xerography. 
Haizjio Xerox Inc., 59-IOHX Haloid St,, 
Rochester 3, N. Y. Branch offices in prin- 
cipal U.S. and Canadian cities. Ovcrieas: 
Rank-Xerox Ltd., London, 

HALOID 

XEROX- 




put at rate of 120 samplers per second. 
Output is transmitted in parallel-serial 
fasliion with a parity check. New dc- 
\icc provides conversion accurate tn 
within 0.25%, or to within 0.1% as 
an optional feature, over temperature 
range of 0 to 75C. 


► Oielectric Anyone?— Digest of Litera- 
ture on Dielectrics. Volume 22, pub- 
lished bv National Academv of Sci- 
ences-National Research Council, is 
now at aiUible from the Printing & Pub- 
lishing Office, National Academy of 
Sciences. 2101 Constitution Avc- N, 
Washington 25, D. C. Price is 
S5.00. 


► Telemeter Magnetics. Inc., Los An- 
geles, has been awarded a contract to 
det elop airbttrne digital programers for 
Project Vega. The S400.000 contract 
covers development and manufacture of 
the airborne units plus ground-based 
checkout systems. 


► Signed on the Dotted Line— Major 
contract awards recently announced by 
asionics manufacturers include the 
following: 

• Melpar will develop and fabricate five 
two-wav digitalized speech bandwidth 
compression svstems for US.AF’s 
\\’right .Air Development Center under 
S550.800 contract. 

• Stromberg-Carlson Division of Gen- 
eral Dvnamics Corp. will develop com- 
plctclv transistorized single sidelsand 
communication system for Navy Bureau 
of Ships under a SI. 2 million contract. 
Equipment will be used for sbip-to-ship 
and ship-to-shorc communications. 

• North American’s Autonetics Division 
«’ill design, build and flight test a fullv 
automatic all-weather landing system, 
including final approach, touchdown 


► Navigation Aid Spoofer— Counter- 
measures system ' designed to detect 
presence of enemy low-frequencv navi- 
gation svstem radiation, rapidlv analvzc 
its characteristics and then transmit 
jamming or deception signals, is being 
developed for Arm\' Signal Corps bv 
Emerson Radio <Sr Phonograph Corpora- 
tion’s Government Electronics Division. 

► High Temperature Therniomclcr— 
Platinum resistance thermometer, for 


SAGE Anfenna at' Alabomo Site 

Air Force AN/FPS-35 search radar at Thomasville Aircraft Control and Warning Site, 
Ala., was developed by Sperry Gyroscope Co. and is part of SAGE network. Tower is 
85 ft. high and antenna weighs nearly 70 tons. Facility is self-contained. 


Plastic Radar Reflector for Tartar 

Plastic radar reflector being assembled at Republic Aviation Corp. plant in Famiiiigdale, 
N. Y„ will be tied in with Tartar missile svslcm on U. S. Naw ships. Reflector Is 8 ft. 
in diameter, weighs 325 lb. and can withstand shock load of 160,000 lb. 


I Icrzog. Radio Corporation of America. 
RCA is imestigating, iinclcr Navy Bu- 
reau of Ships sponsorship, the tech- 
nique in which the digital "T” or "0” 
is represented bv the phase of the oscil- 
lator signal- 

So far, RCA has performed simple 
ennputer functions at a 100-mc. rate, 
and improsed design oscillators have 
been switched at 2’0 me., according to 
Herzog. RCA uses printed circuit 
wave guide and a special variable-capac- 
ity junction diode for its oscillator. .Al- 
though operation at microwave fre- 
quencies pose.s new computer design 
problems, it has certain advantages in 
addition to speed. l‘'or example, signals 
can be combined in pa.ssive structures 
to perform certain logic operations, such 
as inversion of phase script by ISO-dcg. 
delay of the carrier. Hybrid ring and 
ferrite isolators can he used to give 
information directionality which is not 
possible in basic two-terminal negative 
resistance amplifiers, Herzog says. 


interpolating between fixed points on 
the International Tempetatnre Seale be- 
tween 630 and 1.063C has been de- 
veloped bv National Bureau of Stand- 
ards. New instrument is accurate to 
within a few tenths of a degree in this 
upper temperature range. NBS rq>orts. 

►Miniature Data System— Miniaturized 
solid-state airborne data aquisition svs- 
tein, developed by Gulton Industries, 
weighs 7 lb., occupies 230 cu. in., con- 
sumes 15 watts power, can monitor up 
to 30 analog voltage inputs and con- 
vert each to binarv-coded decimal out- 



THE SHAPE 


FUTURE 



Here is the aircraft design of the future — 
with its dean, uncluttered wing and rear- 
mounted engines. Among its many ad- 

• Wing has higher lift and lower drag — 
assuring superior airfield performance 
and better high mach characteristics 

• Full-span leading edge lift devices and 
uninterrupted flaps 

• No tanks or fuel linos in turbine disc 

• Belter performance margins and unique 
payioad/range capabilities 

• Greatly reduced cabin noise— through- 

• No handling problems in critical 
"engine out” situations 

• High-set engines practically eliminate 
debris intake risk 

• Simpler maintenance from better sys- 
tems access 

• Reduced engine mounting structural 
difficulties 

With all these — and manv other — 
advantages, rear-mounted engines repre- 
sent a momentous step forward in jet 
age design. 

For complete data, contact Christopher 
Clarkson, U. S. representative, 10 Rock- 
efeller Plaza, New York 20, N. Y. 


The wing 


the engines 


are in 


Vlckers-Armslnngs (AIrcrttI) Ltd., WeybHdgt, England • Member Compeny of the VIokere Or 



style your career 
to the space age. . . 

DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 

has immediate openings 
in the foilowing fieids — 

Electrical and Electronics; 

Control System Analysis & Design 
Antenna & Radome Design 
Radar System Analysis and Design 
Instrumentation 
Equipment Installation 
Test Procedures 
Logic Design 
Power System Design 
Mechanical Engineering - 
Analysis and Design af the following: 
Servo Units 

Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 
Aeronautical Engineering: 
Aerodynamic Design 
Advanced Aerodynamic Study 
Aerodynamic Heating 
Structural Analysis 
Strength Testing 
Dynamic Analysis of Flutter 
and Vibration 
Aeroelastieity 

Design of Complex Structure 
Trajectory Analysis 
Space Mechanics 
Welding 
Metallurgy 

Physics and Mathematics: 
Experimental Thermodynamics 
General Advanced Analysis in 
all fields 

Computer Application Analysis 
Computer Programming and 
Analysis 

Mathematical Analysis 

For fuli information 
write to: 

Mr. C. C. LaVene 
Box 620-M 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 


Beryllium Ball Used in Gyroscope 

Bull of bcrjTUimi, l key imit in a iic«- gyroscope being developed by Minm-.ipolls.I loiu-y »\ell, 
is designed to spin at liigb speeds wiiilc held in posih'on in a vacmim by electrical (rnccs. 
It tluis will spin uitboiit being slowed by friction. 


and nmway landing roll. iincitT ST22.- 
000 award from W'right .\ir Oenclirp- 
ment Center’s night Control I.iiborii- 
tarv- After Air h'orce tests, the .\N ’ 
APN-IH (X.Vl) sv'.tem will be dc- 
liscrcd to Federal Asiation .Agency in 
.Atlantic City. N. for evaluation, d'or 
details on the .Antonetics system, see 
■Aviation W'i-I'k. Oct. s. p. iH.l 

• National Casli Register Co., I'ilee- 
tronics Hivision, Hawthorne, Calif,, 
will continue its study of super-fast 
magnetic rod switching and storage de- 
vices imdcr S70.000 eontraet awarded 
by Air l’'orcc Cambridge Research 
Center. 'I'hc magnetic rod. which meas- 
ures approximately 0.01s in. in diam- 
eter, has exhibited switching speeds as 
small as d milli-microseconds, company 

• Bcudix .Aviation Iiifemational Divi- 
sion reports a contract for nearb a mil- 
lion dollars for avionics equipment to 
be used on W'est German .Air I'orcc air- 
craft. Equipment, to be built by 
Eclipse-Pioneer and Bendix Radio, in- 


cludes transistorized navigation unit, 
glide .slope receiver, transistorized VIII' 
receiver and a marker beacon receiver. 

• Telecomputing Corp., I.os -Angeles, 
will produce gvTO systems for Nike 
Hercules missile under S1.6 million 
contract awarded by W'estern Electric. 

Collin.s Radio Earns 
Profit for Fiscal 1959 

Collins Radio Co. reported a net 
profit uf 53.71S.817 in its fiscal year 
ended fulv 31. compared with a net loss 
of 5236,749 the vear before. Sales rose 
from 5107.569,379 to S117.S64.139 
and backlog from 5133 million to S210 
nhllioti, including 530 million in com- 
mercial and foreign orders. Tlic previ- 
ous ve-jr's loss bad resulted partly from 
sharp cost increases on contracts taken 
at the time nf lire Korean war. Better 
government scheduling, inventory ad- 
justments as the result nf contract 
coni|3lctions and closer cost control 
produced the more favoralrle reviilt-s 
for Fiscal 1959. 
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New styles for the man-about-space 



Every time a space traveler leaves home (earth), he has to wrap himself in 
the complete environment necessary to his physiological and psychological 
well-being. Styling sealed space capsules to suit man's every requirement 
has been a major project at Douglas for more than ten years. Forty basic 
human factors areas were explored in these studies. Now Douglas engineers 
have evolved plans for practical space ships, space stations and moon 
stations in which men can live and work with security thousands of miles 
from their home planet We are seeking qualified engineers and scientists 
who can aid us in furthering these and other out-of-this-world but very 
down-to-earth projects. Some of our immediate needs are listed on the 
facing page. 

Dr. Eugene Konecci, Head, Life Sciences Section, reviews a new concept 
in space cabin design with Arthur E. Raymond, nAII^I AC 
Senior Engineering Vice President of vVUwLMO 
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What You Should Know About This Symbol.. 


It may be now to you now, but you’ll see it again 
and again. It’s a symbol of service to government, 
the armed forces, to defense industry. 

For it represents Tlie Singer Manufacturing Com- 
pany’s Military Products Division, a functional team 
of three well known organizations — Haller, Raymond 
& Brown, Inc., Diehl Manufacturing Company, and 
Singer-Bridgeport. 

The Military Products Division provides scientists 
and engineers familiar with government require- 
ments . . . development, and production facilities for 
making systems, products, and components in largo 
quantities, at a practical cost. 

It can handle projects from concepts to production, 
or serve defense industry capably as a subcontractor 
—in any of three ways— by developing to require- 
ments, building to specifications, or by supplying a 
product line. Remember this symbol. It can serve you 
well. The Singer Manufacturing Company, Military 
Products Division, 149 Broaduxty, New York 6, N. Y, 


§ SINGER MILITARV PRODUCTS DIVISION 

The Singer Manufacturing Company 149 Broadway, New York 6, N. Y. 
SINGER-BRIOGEPORT • DIEHL • HRB-SINGER 



SPACE TECH NOLOGY 


Competition Rises in Ion, Plasma Fields 


By Philip J. Klass 

Washington— Growing actiiih' and 
encouraging progress in tlie develop- 
ment of electric propulsion techniques 
to power rockct-launched, largc-payload 
sehicles on interplanetary missions and/ 
or to shift satellite orbit, were reported 
here during recent meeting of the 
American Rocket Society. 

The meeting also revealed the sharp 
competition behveen ion and plasma 
propulsion techniques, reminiscent ol 
the riialry between liquid and solid- 
propellant rocket engines. Most ob- 
seners agree that it is too early to pre- 
dict wlicther one tccliniquc will win 
out and many belies’e that both prob- 
ably will find space propulsion roles. 
New Developments 

Here are some of the recent electric 
propulsion dciclopments cited bv ARS 
speakers: 

• Collincar electrode plasma accelerator, 
dcs’cloped by Lockliectl's Missile and 
Space Di'ision, Inis demonstrated an 


effectii’e specific impulse of more than 
2,000 sec., based on measured im- 

E ulsc and propellant mass. Lockheed 
as achieved maximum particle icloci- 
ties of 80,000 meters per second and 
impulses of neatly 2,000 dyne-seconds, 
according to S. W. Kash and W. L. 
Shirr of Lockheed’s Ionic Physics De- 
partment. EfEcicncies of more than 
30% !ia\'c been achieved under some 
conditions and a figure of 50% appears 
possible. Using plasma produced bv 
electrode erosion, Lockheed scientists 
predict that cffcctisc specific impulses 
of 6.000 sec. should Ije realizable. 

• Cesium ion motor, developed bv 
Nortli American’s Rockctdvnc Division, 
lias achies’cd beam power level of 177 
watts per square centimeter of ionizer 
area, with thrust levels of 5.6 x 10" lb,/ 
sq. cm. Mass utilization studies indicate 
tliat 70% of tlic cesium reaches the col- 
lector in the form of liigli ciiergi' ions 
and that o\cr 90% was ionized at the 
surface ionizer. To neutralize tlic ion 
beam, electrons were injected by a 
thermionic emitter near the motor’s 


exit aperture with the electrons being 
accelerated by the ion beam space 
charge, according to report presented by 
C. R. Dulgeroff of Rocketdync and 
R. C. Speiser and A. T. Forrester, now 
of Electro-Optical Systems, Inc., Pasa- 

• Arc-jet engine using hvdtogen lias 
achieved specific impulse of 1,500 sec. 
in experiments at Gianniiii Plasmadync 
Corp., according to a report by A. C. 
Dncati and G. L. Gann. 'I'hc Plasma 
dyne scientists report tliat motors with 
radiatiic and regenerative cooling, de- 
signed to enable electrodes and nozzle 
to operate at temperatures over l.OOOC, 
ate now- being designed. Work to date 
indicates that pressure in the arc cham- 
ber should be one atmosphere or higher 
to achieve reasonably good efficiency in 
converting electrical energy into effec- 
tive jet kinetic eneigy. 

• Experimental ion engine now in opet- 
lition at Elccfro-Optical Svstems, Inc., 
wliicli operates citlicr with cesium or 
potassium as the propellant, has 
achieved beam currents or 12 ma. and 



Mercury Tunnel Tests Under Way at AEDC 

Multiple-exposure photograph of scale Mercury capsule model was taken during wind tunnel tests at U. S. .Air Force’s Arnold F.ngi- 
uceriug Development Center’s transonic test section. Data is gathered in transonic S|>ecd ranges from Mach .5 to 1.5. The model at 
right shows the capsule at a 50 deg. angle in .AFDC’s Gas Dynamics facility. Rim lasts for about ,'„th sec.: smaller model at lower 
portion of the plioto records ineasurcnieiits for purposes of comparison. Calibration probes arc faintlv visible. 
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Threading the needle 
with a POLARIS missile 
using Westinghouse 
Load-O-Matic controls 

Easing POLARIS missiles from a tender into the launching silo of an atomic 
submarine takes a handling system that combines niggedness with extreme 
maneuverability and safe, sure, precision control— control so sensitive that 
the POLARIS seems to float in the air as it swings smoothly and gently into 
position in the submarine. 

Westinghouse Load-O-Matic* crane control system was selected by 
Skagit Steel and Iron Works’ for this exacting and delicate handling opera- 
tion because of its unerring vernier precision performance. The combination 
of hoist, bridge and trolley controls operating with almost microscopic ac- 
curacy nullifies the penduium-like swaying of the load. These positive, step- 
less speed controls provide movements at less than one foot per minute, yet 
will accelerate smoothly up to two feet per second. 

The exclusive Westinghouse features which permit such precision also 
provide maximum reliability and minimum maintenance. Static controllers, 
saturable reactors and magnetic amplifiers provide stepless control and 
eliminate moving parts, mechanical relays and switches which corrode, wear 
out and require frequent maintenance. The marine-insulated a-c wound 
rotor motor adds additional reliability and further reduces maintenance. 

Whatever your requirements for missile handling equipment— drive sys- 
tems for launchers, erectors, shelters, loaders, or shockproof equipment for 
hardened sites— take advantage of the Westinghouse engineering knowledge, 
experience, range of products and unit responsibility for any type of electro- 
mechanical system. Contact your Westinghouse sales engineer or write; 
Westinghouse Electric Corporation, 3 Gateway Center, Pittsburgh 30, Pa. 

you CAN »1 SUBC ...IS .TiWestin^house ^ 
WATCH -'WESTINGHOUSE LUCIUE SALL'DESI ARNA2 SHOWS” CSS TV FRIOAYS 





PROBLEM; 



Measure angular 
acceleration accurately 

ANSWER: 

The New Donner 

Angular 

Accelerometer 


Light 


Compact 


High natural frequency 


THE FACTS As you are well aware, 

desigoing a good angular accelerometer is a 
tough technical task. Donner Scientific's new 
unit is another successful chapter in a record 
of creative engineering. 

Chief applications for this unique 
force balance angular accelerom- 
eter are clostag the servo loop on 
ground launching equipment for 
missiles and detecting the roll, 
pitch and yaw accelerations of 
missiles once they are airborne. 
In the latter application, the 
Model 4525 can replace some 
gyros and supplement others. 


Dormer's rugged r\evj angular accelerometer 
weighs ortfy 2 pounds. 


The Specs 

RANGES AVAILABLE 

From ±1 radian/sec* to *50 rad/sec* to any 
intennediale range. 

FREQUENCY RESPONSES 

*1 rad/sec* 30 eps natural frequency (90’ lag) 
±10tad/sec’ 100 cps natural frequency (W lag) 
OUTPUT, FULL SCALE 

*20 volts across a 12,500 ohm load 
RESOLUTION 0.01 % full scale or better 
LINEARITY 0. 1 % full scale 
HYSTERESIS Less thanO.01% fullseale 
DAMPING 0.6 ±0.1 of critical 
SIZE 3.7- diameter a 3.7' high 
WEIGHT 2 pounds 


Operational diagram of Danner's new 
Model 4525 Angular Accelerometer. 
The mechanically rugged and electron- 
ically rigid Model 4525 is one more basic tech- 
nical contribution from an engineering team 
specializing in inertial systems interlocking 
time, acceleration, velocity, and other dynamic 
inputs. 

More Data Available-Ah illustrated 
4 page data file is yours for the asking. Please 
address Dept. 0512. 

DonntR 

CONCORDa CALIFORNIA 


Electric Propulsion for Space 

Electric propulsion for space vehicles achieves a very high specific impulse by 
using a propellant of low mass which is accelerated electrically to extremely high 
velocities. Several basic types now under invesligalion, as reported at recent Ameri- 
can Rocket Society meeting, include: 

• Ion propulsion employs propellant consisting of a stream of positively charged 
ions, lliese are shaped into a beam and accelerated by electrostatic fields using 
techniques similar to those employed in a cathode ray tube to form and direct 
beam of electrons. To prevent build-up of negative charge on space vehicle and to 
preveut blocking effect due to space charge, electrons tinut be injected into ion 
beam as it leaves space vehicle to neutralize its charge. 

• Plasma propulsion uses a neutral (no-chaigc) plasma of propellant which is accel. 
crated and directed by means of external magnetic fields which react with field 
produced by current flowing through the plasma. Technique involves inaiiv oi 
the same principles under investigation for controlled fusion power. 

• Are-jet propulsion uses an electric arc discharge to produce sudden heating of 
propellant gas which expands in a suitably shajied nozzle to form a high velocity jet. 
This type of engine dots not use cxteriral magnetic fields to augment propellant 

• Heated gas propnlsiou employs a gas. such as hydrogen, whose energy level is 
raised by passing it through an electrically heated tungsten heat exchanger. 


a tlirust of 68 dvnos. when operated 
witli potassium. Samuel Naidifeh re- 
ported. Company lias deseloped new 
technique for controlling and measuring 
amount of alkali vapor flux fed to the 
ion chamber in which the vapor is 
electrolytically diffused through a mcm- 

• Both ton aud plasma engine tech- 
niques are under investigation by the 
National Aeronautics and Space Admin- 
istration’s Lewis Research Laboratory 
in Cleveland. Primarv cniphasis is on 
the ion engine, because its operation ts 
lictter understood and performance is 
more readily predicted, according to 
N.ASA scientists W, E, .Mocckcl and 
D. Raylc. However, there is strong 
interest in plasma investigations. 

Propulsion Principles 

Although proponents of ion and 
plasma engines disagree on manv points, 
tlicrc is general agreement that at the 
present time the principles of ion pro- 
pulsion arc better understood than those 
for plasma propulsion. Design of an ion 
engine can draw on existing know-how 
developed for the design of electron 
and microwave tubes. I'he design of 
a plasma engine is much more depend- 
ent upon extensive laboraton experi- 
mentation because of the present in- 
ability to predict the complex interac- 
tions between magnctic-clcctric fields 
and the plasma. 

It also is generally conceded that an 
ion engine can produce a higher spe- 
cific impulse than a plasma engine, 
because it can accelerate particles to 
’ligher velocities. (Specific impulse is a 
measure of the thrust achieved per 
pound of pro|3cllant per second.) 

However. Lockheed's Kasli and Starr, 
both proponents of plasma engines, 
jxjiiU out that there is another impor- 


tant factor to consider— the total thrust 
developed per unit area, referred to as 
"specific thrust." A low specific thrust 
involves a weight penalty because of 
the additional structural supports, pro- 
pellant feed lines and radiating surface 
required. 

Tlie Lockheed scientists point out 
that a plasma engine has a specific 
thrust that is at least 100 times greater 


than tliat of an ion engine because of 
inherent limitations imposed by voltage 
breakdown considerations in an engine 
that uses electrostatic fields for particle 
acceleration. 

However, a report by David B. Lang- 
muir of Thompson Ramo W'onldridgc 
and Bernard R. Cooper of the Uni- 
versity of California at Bcrkclcv sug- 
gested that the specific thrust of an ion 
engine can be increased tbrougli the 
use of a series of accelerating electrodes, 
each of which contributes to the total 
thrust. They concede that there are 
many "fornridable practical difficulties 
associated with (these) concepts," bill 
they believe the potential gain may 
justify further inve.stigation. Added ad- 
vantage of the technique is the abilitv 
to achieve useful thrust levels with a 
low aspect ratio, i.e. ratio of beam di- 
ameter to acceleration distance required. 
Unit Weight 

The weight of an ion or plasma pro- 
pulsion unit will be small compared 
vvifli the weight of the nuclear power 
plant needed to suppiv it with the re- 
quired electrical power. For example, 
tlie SN.AP-8 micleai turbo-electric 
power generation svstem now under dc 
velopmcnt will weigh about 2,000 lb. 
in the 80 kvv. version, around 8,000 Ib, 
in the 60 kw. size. 

Thus the cffiicieney with which the 
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Armco Precipitation-Hardening Stainless Steels 

Help Assure Predictable Performance 

Arineo 17-4 PH /PH 15-7 Mo/ 17-7 PH combine functional reliability and structural durability for severe service 


For structural cgniponcnts or accessories that must 
operate under high heat and stress, designers of both 
military and roromerrial aircraft are specifying 
Armco’s Prccipilation-llardeniiig Stainless Steels to 
achieve as-desigtiec! performance. 

These space-age metals are widely used because 
they provide — 

High Strength-Weight Ratios — Minimum ultimate, 
ten.sile strengths in the heat treated conditions 
range from 180.000 psi for 17-7 PH to 225.000 
psi tor PH 15-7 Mo, 

Elevated Temperature Strength — ENccilcnt creep, 
slres-s- rupture and vield strengths up to 800-1000 
F help overcome heat problems. Extensive data 
on properties at elevated temperatures available. 

Good Corrosion Resistance — Superior to the stand- 
ard hardenable stainless steels. Eliminates the 
cost and weight of surface protection. 

Producihility — Excellent fabricating characteris- 
tics and availability in sheets, strip, foil, plates, 
bars, wire and forging billets simplify both de- 
sign and production. 

Use the midtiple advantages of these high strength 
Armco Stainless Steels to help give your products the 
predictable performance tiemanded in today’s air- 
craft. For the data you need on mechanical proper- 
ties or fabrication, write to .Armco Steel Corporation, 
2239 Curtis Street, Mitldlctotvii, Ohio. 



ARMCO STEEL 



J8 inch 
ahtminiim 
impeller 


Forging 

Eliminates 

PROFILE 

Machining 


Space Oxygen Unif 

Closed circuit oxygen system carried on an 
astronaut's back to provide breathable air 
lias been designed by AiRcscatch Mamifac- 
tiiriiig Division of the Garrett Cotp. Unit 
weiglu 50 lb., stores 6 hr. oxygen supply, 

propulsion unit converts electrical cn- 
ergv into thrust will be an important 
consideration. Ccncrallv, the ion en- 
gine is gi\en at least a slight edge over 
the plasma engine in cfRcicncy. al- 
tlioiigh Lockheed's Kash and Starr be- 
lieve there is no reason to believe that 
tlie two won’t be comparable in this 

T he inn engine requires several volt- 
age su))plies wheretts the plasma engine 
requires only a single liigmvoltagc sup- 
ply. Hnwes er. some plasma engines re- 
quire a sizable number of capacitors to 
store up tlic high energy required for 
current discharge through the piasma. 
Thrust Control 

The ion engine normallv is consid- 
ered a contiinious-operation device in 
wliicli thrust level is controlled by the 
iiinount and or rate at wliich va]3or is 
fed to the ionizer. Some plasma engines 
are essentially continuous, and others 
arc pulse-tvpe propulsion units in whicli 
il|)plied thrust is controlled bv varving 
the firing rate. 

Ability to operate reliablv over ex- 
tended periods of time measured in 
inoiiths or even vears will be an im- 
|)iirtant criteria for selecting an opti- 
mum electrical propulsion svstem. .At 
flic present stage of dcselopincnt it ap 
pears premature to predict whether ion 
or plasma engines will liave a derided 
reliability advantage over the other. 

Here are some of fire electric propul- 
sion investigations under wav at Lewis 
Resc-areli Center, as reported by NAS.A's 
Miieckcl and Ravle: 

» Elcctro-thciuiai pro))nlsion: NASA has 
launched a small arc-jet research proj- 
ect to investigate possibilities of ob- 


FORGE AHEAD WITH 

Arcturus 


MANUFACTURING CORPORATION 


This big 18" aluminum” impeller was originally machined 
from a rough forging. ..requiring many costly man-hours. 
Then Arcturus, utilizing techniques they have pioneered, 
developed a method for forging the vanes to the finished 
state shown above . . . saving considerably on material, 
eliminating all profile machining and reducing the cost 
of the finished part substantially. Grain How follows the 
contour of the part, providing greatest possible strength. 
This was no minor achievement as the impeller was an 
exceptionally difficult part to make by any known 
method. The vanes are approximately 3" high and less 
than 1 16" thick, yet extremely close tolerances were held. 
Very likely, that machined part you are designing could 
be forged by Arcturus far more efficiently. We work in 
most metals and high temperature alloys. Send us your 
drawings and specifications today for further information. 

” Can also be forged from many liigh-ilrength alloys. 
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be a^'allUbll: 



tiiining efficient, long-duration electric 
arcs at the pressures and power Icsels 
suitable for space propulsion. Agcncs 
also is imestigating use of radio fre- 
quency 6elds for heating propellant gas- 
llelium, used as the working fluid, is 
introduced into a tube tthich is hc-ated 
by an Rk’ coil that is feel b\' a 30 me., 
■ kw. power supply. Tests to date indi- 
cate that the Rl' energy does produce 
intense heating but N,\S.A has not yet 
obtained quantitatisc data on the effi- 
ciency of energy transfer to the gas. 

• Traveling-wave accolerator; Accelera- 
tion of plasma along a tube by means 
of a series of coils soiiced along the 
tube which are c.vcited bv polsphasc RT 
energy so as to produce a magnetic 
field or magnetic mirror which appears 
to accelerate down tlie tube, al.so is 
under imestigation. Using a 1 kw. 
single-phase power sn|3pl\- for early 
tests, N.\SA found that velocities of 
10,000 metcrs/sec. could be achicsed. 
k'orthcoming tests, using a threc-pliasc 
-to kw. power supply, are aimed at de- 
termining jet \’clocities, gross thrust and 
efficiencs' as well as nature of ineffici- 
encies. Propellant materials to be u.scd 
in experiments include lithium and 

• Crossed-field accelerator; One of .sev- 
eral possible systems for obtaining 
|3lasma acceleration through the use of 
crossed electric and magnetic fields 
which N.ASA is investigating cmplovs 
the plasma as a conductor e.irrying cur- 
rent across a magnetic field with a re- 
sultant force being exerted on the 
plasma. Tests to date on a rail type 
accelerator indicate that velocities of 
.ihout 10.000 mcters/sec. arc obtainable. 


• Pulsed plasma accelerators: .Another 
possible pla.sina acceleration mechanism 
cmplovs the expansion of a current loop 
due to self-induced magnetic field which 
lesults in driving the conductor out- 

The Lewis Research Center is inves- 
ligating three typc.s of pulse discliargcs; 

• Exploding a ware across a pair of rail- 
type electrodes gises an initiallv dense 
plasma- Farlv tests show that about 
10% of the wire mass is ejected at 
velocities of about 3,000 meters see. 

• Surface discharge between two closcK 
spated electrodes embedded in a block 
of insulating material is being used to 
investigate current loop expansion tech- 
nique. Si:ch an arc may expand into a 
circular or toroidal configuration, de- 
taching from the electrodes a mass of 
plasma with circulating clectriwl cur- 
rents and corresponding magnetic 
fields. 

• Use of a backstiap neat the arc dis- 
charge enhances the strength of the 
magnetic field with propellant supplied 
as a molecular beam which condenses 
on the surface of the insulator bridging 
the sap between the two electrodes. 
Condenser discharge ionizes the pro- 
pellant and intense magnetic field forces 
the plasma onf at right angles to tlic 
gup. Verv preliminary experiment'- in- 
dicate velocities of 20,000 to -10.000 

NASA scientists point out that for 
the surface discharge and backstrap 
techniques, the acceleration force 
diminishes rapidly as the plasma moves 
awav from its initial position- This re- 
quires tliat svstem have a low time 
constant so that maximum possible en- 


ergy stored in e-apacitors 
for speedy discharge. 

Lockheed's plasma propulsion expe- 
riments were tarried out using a pair 
of eollincar electrodes connected to a 
low inductance, high energy capacitor 
to supply discharge energy. Leads Ix- 
tween the capacitor were arranged to 
maintain low inductance and to orien, 
direction of discharge forces. 

Witli the capacitor charged to a 
high voltage and the region around the 
electrodes evacuatexi. discharge is initi- 
ated bv introduction of plasma between 
clcctrc^cs. In one set of experiments, 
plasma was produced by exploding a 
fine wire mounted between the cTcc 
trodcs at right angles to the plane of the 
discharge circuit. In a second set of ex- 
periments. a discharge was produced bv 
introducing a tiny amount of argon gas 
between electrodes with subsequent 
electrode erosion under discharge con- 
ditions producing the major portion of 
the plasma. 

NIagnctic fields produced bv the 
large airreiit in the discharge and the 
nearby circuit elements accelerates the 
plasma. ’ITve magnetic field of tlie op- 
po.siirg cunent in the lead paralleling 
the discharge provides the direction 
and principal force for accelerating the 
plasma. 

Using exploding wire to produce the 
plasma. Lockheed obtained maximum 
plasina velocities of about 80,000 
metcrs/sec. as measured by an elec- 
tronic camera. Maximum measured im- 
pulse of 1,800 dyne-seconds, equivalent 
to specific impulse of 2,210, was ob- 
tained with a 1-mil tungsten wire. Us- 
ing electrode erosion as the plasma 
source, Lockheed obtained measured 
impulses of fi40 dyne-seconds with as 
little as 6 micrograms of argon gas to 
initiate discharge and with a capaeitoi 
voltage of 30,000 v. 

Newly applied technique for con- 
trolling and measuring amount of alkali 
vapor introduced into ionization cham- 
ber will make it possible to measure 
qnantitafivelv the ionization efficiencies 
of a variety of ionizer surfaces and con- 
figurations, Saimiel Naiditch. Electro- 
Optical Systems, Inc., told the ARS. 

The new valving and metering tech 
nique makes use of the fact that glav 
can transport alkali ions under the in- 
fluence or an electric field. If a molten 
salt or alkali metal is placed on one side 
of a glass and an electric field is applied, 
the alkali ions migrate through the glass 
to the opposite side where they are 
neutralized to form an alkali metal. 

•A prelimirmrv analysis of the possible 
use of chargc-cxchangc interaction be 
tween fast (charged) ions and ncntnil 
atoms in a gas canal at the exit of the 
ion accelerator to neutralize ion engine 
exhaust, indicates that this approach 
is not feasible, Naiditch reported. 
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in direct writing recording systems 

only Brush 
(designs 
specifically for 


• 4 4 X 



mil specs 


From every nut and bolt to the shipping crate, fully militarized Brush Direct Writing 
Recording Systems are originally built to mcx;t military specifications. 

That’s why they are performing every imaginable task of data acquisition and 
recording at U. S. and NATO installations throughout the world. These electric writing 
system.s have proved their unexcelled reliability . . . from the Operations Monitor 
that will record 120 separate operations at the instant they occur ... to the Analog and 
Sequence Recorder that simultaneously records both analog data and sequential events. 
And, they are built for maximum performance in the hands of non- technical personnel. 
Brash equipment is already at work putting evaluation data in writing for a whole new 
generation of weapoas. When the weapons become operational, Brush MIL Recorders 
are a vital part of the system. This experience is unique in the industry. Before 
prototype design becomes a problem— call, write or wire Brush for complete details. 


-brush 


INSTRUMEMTS 




in chart paper 


there 

is 

a 

difference 


brush 


INSTRUMENTS 


Only Brush Chart Paper is designed as an integral component of precisely engineered Brush Direct 
Writing Recording Systems. The full potential of these systems cannot be realised unless all 
of the original components are utilized. They’re engineered as a total entity. Imitation papers cannot 
match the precision ruling, dimensional stability and super-smoothness of Brush Chart Paper. 

Take no chances— specify Brush and you can rely on your records being accurate, permanent, easily 
read and easily reproduced. Stocks available from strategically located branches and 
sales representatives throughout the United States and Canada. 




AeroShell Turbine Fuel powers America’s fastest jetliner 



is AeroShell Turbine Fuel, developed 
especially by Shell to meet the exacting 
requirements of jet flying. 

?hell — largest supplier of commercial 
jet fuel and aviation gasoline in the U.S.A. 
— guards the quality of these fuels by spe- 
cial handling techniques, pioneered and 
developed In .Shell’s unique AeroShell 
Turbine Fuel Equipment Laboratory. 
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SHELL OIL COMPANY 
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THIS IS THE RAMJET 

... most efficient propulsion system ever devised by 
man ... remarkably simple, reliable and economical! 


The l•am,iot family of engines for aircraft, missiles 
and space vehicles is unique because of its simplic- 
ity of operation. Without moving parts in the basic 
engine system, the ramjet develops compression 
ratios of more than 100 to 1 at 2600 miles an hour 
—yet can use kerosene as fuel. By comparison, your 
piston-engined car needs “super-premium" gasoline 
for compression ratios of only 10 to 1. 

Now compare the ramjet with the rocket engine. 
The ramjet can get along on 1/10 the propellant 
consumption of a rocket. That's because rocket 
engines must carry along their own oxidizer , while 
the ramjet scoops its oxidizer from the atmosphere. 

The ramjet delivers speed, too. A Marquardt ram- 
jet has already flov\'n faster than Mach 4 (that's 


four times the speed of sound, or about 2,600 miles 
an hour)— and ramjet speeds of over 13,000 miles 
an hour are feasible. By contrast, turbojet engines 
—the powerplant powering today’s 600 mph jet- 
liners— are limited to speeds in the Mach 3 range. 
By eliminating the moving parts turbojets need to 
develop compression, the ramjet delivers greater 
speeds and reliability— costs less to make, operate 
and maintain. 

This speed and reliability, along with its efficiency, 
is why today’s ramjets are making significant con- 
tributions to America’s defense effort— powering 
two front-line defense missiles and a sophisticated 
target drone. Look for tomorrow’s ramjets to 
accomplish peaceful and military missions as yet 
unconceived— powering vehicles still to be invented. 



HOW THE RAMJET WORKS: 


Traveling within the atmosphere at supersonic speed, 
the ramjet gulps air through its diffuser (in grey)— 
compressing it by the "ramming” action caused by 
the engine’s high forward speed. 


Fuel is injected automatically and mixes with the air 
as it speeds toward the flameholder. The mixture is 
burned, and this combustion expands and accelerates 
the burning gases. 


I Thrust comes from the rapid acceleration of these 
gases through the engine. This action pushes the 
entire ramjet— and the vehicle it is carrying— for- 
ward at ever-faster speeds. 



The AHMUQCKHEED KINGFISHER supersonic target drone (top) 
uses a single Marquardt ramjet to fly missions at almost lour 
times the speed of sound. 

The NAVY SENDIX TAIOS surtace-lo-air missile Is ramjet- 
powered and shipboard-launched to defend the surface fleet 
against attaching enemy aircraft. 


QUADRISOHIC AIRLINERS. At 2600 mph you’ll fly coast to coast 
In under an hour-from New York to Baghdad 6,000 miles non- 
stop-via the next generation of ramjet-powered airliners. 
INFINITE RANGE VEHICLES. Nuclear Ramjets, in development 
el Marquardt under Project Pluto, will power low-level vehicles 
capable of circling the earth Indefinitely at supersonic speed. 



AIRDROP TO THE “LOST BATTALION 


3aiikin^ gctiUy, llu- big biplane sli|)|X'il (iimn i>ul <if Ibc low 
riouils. braved a sudden burst of enemy gunfire, and rushed over 
be hillv. Iieuvilv wooded Icrraiii. Claneing back at bis observer, 
he pilol nodderl to the ground. The observer began dropping 
>aekages over tlie side. Sonievvberc below. Iiitliien by the dense 
oliage and undergrowth of the .^rgonne b'drest. and surrouiuied 
>n all sides bv Cerniniis. lav the injured and dviiig men of 
\nierica's "Lost Dattalion" 

I was October 6. 191b. the dale of the first aerial rcsiipplv drop 

II combat history. 

i^'ilb its pass completed, llu- two-seater l).l!.-f heuiled back for 
lemicourl. home base of the .V.L.K's 5(llb Vein Squadron. ,\l the 


controls was Ll. Harold K. Goettler. a lligbl commander from 
Chicago. His observer was Ll. Lrwin It. BIcckIcv of Wichita. 
Later in the day. Coelticr and HIci kIcv look olT on their second 
mission. Thev never came back. Ground fire sent them crashing 
to their deaths near Binarville. France. 

The story of the "Lost lialtniion" is today more legend than fa< t. 
Aeluallv. the men were never lost. battalion of the 77tli "Statue 
of Libertv" Division and parts of a machine gun battalion were 
cut oil after a rapid advance bevond tin- front lines during the 
Meuse- \rgoiine olTcnsivp. 

H\ daybreak on October d. the men were eiicirricd by Gennaiis 
and exposed to lieav v shelliii" and machine gun fire. For the next 


four days they were ravaged by hunger, 
thirst and death and subjected to con- 
tinuous enemy attack, including a bar- 
rage from their own artillery. 

On October 6, the 50th Aero Squadron, 
which had flown its first mission only 
three weeks before, was called in to air- 
drop supplies- The squadron flew 15 
missions the first day. Coordinates flown 
out from the “Lo.sl Battalion” by carrier 
pigeons, giving the Battalion’s location, 
}irovcd in slight but serious error and 
the trapped men received only a frac- 
tion of the supplies. Finally, however, 
an airdrop team spotted the correct 
position and the remaining men were 
rescued on October 7. 

The planes used in history’s first re- 
corded airdrop were D.H.-4’s designed 
by Geoffrey de Havilland, the famous 
British designer. In the final year of the 
war, 4,700 of the big British ships were 
built under license in the llnited Stales. 
Rugged, fast and reliable, the D.H.-4 was 
at some point in its career outfitted for 
every conceivable type of duly. In its 
original production form the D.H.-4 was 
powered by a 240-hp. B.H.R engine to 
a top speed of 120 mph. The somewhat 
heavier American version, powered by a 
400-hp. Libertv engine, had a top speed 
of 128 mph. 

Because its main fuel tank was located 
between the pilot and the observer — 
directly in the line of enemy fire — the 
D.H.-4 was labeled the “Flaming Coffin’,’ 
but it was no more vulnerable in this 
fashion than other aircraft. Its arma- 
ment consisted of two synchronised 
forward firing Marlin machine guns and 
tvvn .swivel mounted Lewis machine guns. 
The D.H.-4 was still in service in 1922 
when Harold Goeltierand Erwin Bleckley 
were posthumously awarded Congres- 
sional Medals of Honor. D.H.-4’s similar 
to the ship they flew to immortality con- 
tinued in U.S. mililarv and government 
service for almost another decade. 


HERITAGE OF THE AIR 

One of the most inspiring chapters in the 
history of technical evolution is the story 
of the men and flying machines of World 
War I. It is the highly personalized story 
of brave men — and (he wood, wire, linen, 
and rudimentary technologies that con- 
verted manpower to airpower. Today, 
Leach Corporation celebrates its 40th 
year in electronics with the presentation 
of this Heritage of the Air series. 


ark thanks Col D. P. Morse. Jr. fRel.}. 
mmandiag Officer of the SOlh Aero Squadron 
ring the above action, for his help in pre- 
ring this acrount. 
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-'Electrical Industry 


LEACH RELAY COMPANY 


A HERITAGE IN ELECTRONICS 

Val Leach, founder of Leach Corporation, wrote the above advertisement 
27 years ago. In it Mr. Leach laid down a business philosophy that is 
as valid today as it was in 1933. He knew there would be no room for 
“yesterday's heroes’’ among the companies supplying the vital, growing 
electronics industry. He knew that success would be in direct ratio to 
uncompromising product reliability. And he also knew that technological 
progress could only be based on the solving of tomorrow's problems. 
This year Leach Corporation celebrates its 40th anniversary in 
electronics with a reaffirmation of Val Leach's time honored principles: 
Soloing problems is the core of the Leach philosophy of doing business. 
Leach will continue to base its success on anticipating customer needs and 
meeting them with advancements tailored to specific requiremertis. 


LOOK TO LEACH 



ELECTRO-MECHANICAL COMPONENTS - Relays • Contactors • Static Switching Devices e 


rhnira! Director hr Heriiage ol the Air Is 
tajor Kimbrough .S. Rrown. 


LEACH CORPORATION 18435 susana road, compton, California 



THE AIRESEARCH GULFSTREAM 
COMPLETION PROGRAM 



This extensive completion program at AiResearch 
Aviation Service for Grumman’s new prop-jet corpo- 
rate transport includes: custom business interiors . . . 
soundproofing . . . radar . - . radio . . . autopilot . . - 
instrumentation . . . paint . . . maintenance. 

AiResearch personnel have been factory trained for 
this special program. Expert craftsmen utilize the 
newest materials and processes in building and install- 
ing lightweight, fully stressed furniture, lounges, 
galleys, lavatories and other appointments custom 
designed for the individual Culfstrcam purchaser. 

Our acoustical engineers have developed three indi- 
vidual degrees of soundproofing installations for the 
Culfstreum to insure the comfort level you desire. 


And our highly experienced, well-equipped radio and 
electronics departments design and execute the most 
modern installations. 

By using a full-scale mockup of the fuselage section 
we are able to prefabricate components for the 
Gulfstream to expedite delivery lime. And AiResearch 
guarantees the completion weight of your aircraft. 

AiResearch has more experience in pressurized air- 
craft than any other modification center. 

Write, wire or telephone for complete 
information, including brochure, oi 
the AiResearch Complel 
Programforthet 
Gulfstream. 


THE 



CORPORATION 

AiResearch Aviation Service Division 


Pyrographite May Cut Nose Cone Heat 


Waltlianj, Mass.— New form of graph- 
ite. with controlled crvstal orientation 
[hat gives it novel thermal, electrical 
.md other properties, may enable bal- 
listic missile nose cones and rocket en- 
gines to operate at higher temperatures. 
I.WV Nov. 16, p. 59). 

Oriented graphite has been produced 
in s)iiall quantities in research labora- 
tories for more than 50 vears. but ran 
be produced in conimetcial quantities 
b\' u nesr' prrrccss desclopcd bs' Ras- 
theoii Co. \sith the )3artial sponsorship 
of the Nasr 's Special Projects Office. 

-A pilot production facility has been 
constructed by Raytbe-on in I.awrence. 
Mass., which u ill be capable of accept- 
ing forms or niandtels in shapes meas- 
uring up to 12 in., and is planning the 
establishment of a full scale facilitv 
capable of handling larger shapes and 
|>rriducing greater qnantitics of the nia- 

Problenis still remain in adapting 
the process to reallv large scale pro- 
duction, but these arc under acfi\e in- 
vestigation bv the companv. 

C.illcd "PvTographite" bv Ravthemi, 
the material vaporizes at the same tem- 
perature as ordinary gr.iphitc (apprnxi- 
matelv 6.5 50F), which has the highest 
lenipcraturc limit of anv elemental ma- 
terial. 'niermal and electrical conduc. 
tivitv of Pvrogtaphite. moreover, is 
strongly anisotropic— that is. it is higher 
bv several orders of magnitude in a 
plane parallel to the surface than at 
right angles to it. Ravtbeon claims, also, 
that the material has the propcttics of 
high densitv and impermeabilitv to 

In the new process, molecules of car- 
bon nr graphite arc obtained from a 
carboniferous gas and deposited on a 
substrate (bnsc), with controlle'd crystal 
orientation. Pieces formed entirelv of 
Pvrographite can be produced by depo- 
sition on the inner surface of a graphite 
mandrel, which is after cracked awav 
from the workpiece. 

In the plane parallel to its surface. 
Pyrographite has a higher heat conduc- 
tivity than copper, while at right angles 
its conductivitv is lower than normal 
graphite and, also, lower than in some 
low-conductivitv ceramics. Ceramic ma- 
terials commonly increase in thermal 
conductivity above some characteristic 
temperature because of the contribution 
of radiation to fhctmal conductivity. 
Raytheon says that no such contribu- 
tion has been shown to date for graph- 
ites or Pvrogtaphite, which makes the 
thermal insulating properties of Pyro- 
graphite compare even more favorably 
with those of conventional solid thermal 
insulators. This conclusion, the com- 
[Kuiy says, has been verified bv verv higli 


temperature arc plasma and rocket en- 
gine tests. 

Other properties are: 

• Electrical. Results of initial tests in- 
dirate electrical conductivity |3toperties 
of the new material are similar to its 
thermal characteristics. Resistivitv at 
right angles to the surface increases 
with higher preparation feraperatute. 
while it deacases in the direction piiral- 
lel to the surf-ace. Ilie degree of ani- 
sotropy is of the order of 1,000 to 1 for 
material prepared at 2.000C. Re-sistivity 
along the laser planes is considerably 
less than for normal graphite, which is 
eon.sidered a good condnetor: across 
the lasers it is fat greater than for gra- 
phite. 

• Density. .\ significant propertv of the 
material as compared with normal grapli- 
ite is its high density. TTic theoretical 
density of normal graphite is 2.26 
grams per cubic centimeter: ordinary 
graphites range from 1.6 to 1.7, while 
densified graphites run from 1,7 to 2.0. 
I’vrographitc has been prepared with 
densities as high as 2.22. Densitv in- 
creases with the temperature of prepar- 
ation because of a bigber degree of ervs- 
tallitc orientation at higher tcinpcr- 

• Mechanical piopcrtics. Strength-to- 
weigbt ratio of the inatcrial is higher 


than for Series >10 stainless steel at low 
temperatures while above 2,OOOC. 
where normal graphite has one of the 
highest strength-to-vveiglit ratios known, 
it lu.s a ratio five times as grexit. 'I'csts 
conducted with Pvrographite and nor- 
mal graphite in liiglilv erosive atiiios- 

E hercs such as those produced bv a 
igli vclocitv, high temperature reduc- 
ing stream of sofids and gases resnlted 
in sliglrt erosion of the oriented graph- 
ite. compared with almost com))lcte 
breakdown of the normal grapiiitc. Tills 
pto|3erty is attributed to the oriented 
crystal lattice which presents low-tc- 
activity basal planes to the gas sttcam. 
• Impermeability. ,\ characteristic of 
interest for applications to nuclear re- 
actors is the materiars impcnncahiliri 
to gases. Using a standard mass spec- 
trometet Irak detector, no ]Xjrmcation 
bv helium has been detected, even 
after heating to 2,?00C and rc-cooling 
in films as thin as one or two mils. 

Graphite, due to its high density and 
low atomic number, i« frequently used 
as a moderator in nuclear re-actors. 
Oriented graphite is denser than nor- 
mal graphite, so it possesses the ad- 
vantage of presenting more atoms per 
unit volume for moderating neutrons. 
Because the material is extremely pure 
as prepared, Raytheon says, it requites 
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SMALL APPETITE 
NOISE SOURCES 

service-proved and available now 


Liilil recently signal simulators for monitoring: radar recoivers 
or microxavr relays were of two types. One was a big and 

and the other was a sensitive though delicate iostruineiit 
suitable only for tlie laboratory. 

Ve call your attention now to the Litton 2000 series of 
miniature gas noise soureea. The Litton 2000 for waveguide 
use is pictured above, It has a first cousin, die Litton 2007 
designed for coaxial cable use. \\> rail your attention because 

there are frustrated design engineers who will receive this 

They require only inehes of spaee, smaller, lighter aiiitiliary 
eqiiipment. and small voltages aoJ currents. Around .AOO 
volts fires them; 100 milliamperes maintains them. These 
charaeleristies, plus others, have caused them to find numer- 
ous applications; for iu-Highl calibratiou and lest of aircraft 


microwave receivers: as automatic watchdogs on airborne 
radar systems; and in other systems wliicii require various 
immunities to vibration, shock, humidity, and temperature 

The Litton family of miniature gas noise souree.s, like all 
Electron Tube Division products, was designed to solve 
specilic end item functions. We have found that this philos- 
ojihy contributes to consistent reliability; lubes do their jobs 
morecflieienliy, for longer periotlsof lime, and at low it overall 
cost to the buyer. Other advantages also result. For example, 
these noise sources require no ageing-in ami llie L-2(HW is 
replaeealile in the field wilhoiit eliaiiging the mount. 

Jspeeific frequenry ranges in L, S. L. \ and K bands arc 
covered. If yon are concerned with radar Iraiismissinn. or 
witli mii roivave data links of .my kind, we'll gladly sen.l you 
more information. Write to Litton Industries Electron Tube 
Division, Sail Lake I’lanl, Ofliee A!0, Salt Lake City 10, Llah. 


m 


LITTON' INIJUSTRIES E i ec i r o „ t„ be d ; , 


CAPABILITY 
THAT CAN CHANGE 
YOUR 
PLANNING 



no further purification for reactor pur- 
poses and eliminates the problem of 
potential poisoning from impurities 
found in ordinary graphite. 

Because it is impervious to gases, the 
company points out, it can be used as 
a coating tor fuel elements to keep gase- 
ous fission poisons out of the coolant 
stream, while its strength at liigh tem- 
peratures will enable it to contain ap- 
preciable pressures of fission products. 
Production Process 

nte process of producing Pyrogia- 
phite on a commercial scale that Ray- 
theon is developing has reached the 
point where it is now possible to repro- 
duce shapes of various dimensions with 
wall thicknesses up to one-half inch- 
’nris can be on a substrate or a com- 
mercial graphite form. Tire process is 
based on high temperature pyrolysis of 
carbon-containing sapors. 

The development and pilot produc- 
tion work to date has been with resist- 
ance or induction-heated furnaces cap- 
able only of preparing samples for 
property measurement and small com- 
mercial pieces. Because the degree of 
orientation of the material is highly 
dependent on the temperature dur- 
ing deposition— over a temperature 
range extending above 2, OOOC— process 
control problems increase rapidly with 
increasing size of production pieces. 

The most obvious structural differ- 
ence between Pyrographite and normal 
graphite, the degree of orientation of 
the graphite crystallites, lies in the 
stacking of the basal planes. 

In the crystallite of normal grapliitc, 
each laver has a well-defined position 
relative to the neighboring layers, where 
ill Pyrographite the stacking of the 
lavcrs occurs in a random fashion. The 
randomness in layer stacking destroys 
the periodic repetition of atom posi- 
tions at tight angles to the basal plane 
so that tlic structure can no longer be 
described as a repetition of unit cells. 
It is this difference in structure that 
gives Pvroeraphite its difference iu me- 
chanical. thermal and electrical proper- 

Rocketdyne Develops 
Portable Solid Plant 

McGregor, Tex.— Continuous proc- 
essing pilot plant for mixing solid pro- 
pellants is going into operation here at 
the solid rocket plant of Rockctdync 
Division of North American Aviation, 

Quickmix pilot plant was trucked 
here from California on a 30 ft. trailer, 
and this mobility demonstrates the po- 
tential field loading capability of the 
system. Plant has a minimum mixing 
capacity of 500 lb. per hour, ;ind a 
maximum of 5,000 lb. 
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Safety stems basically from the fact 
that only a small amount of the pro- 
pellant material is in the mixer at one 
time, while the present batch-mixing 
methods require relatively large amounts 
of propellant materials to be combined 
in a single batch. Low cost and versa- 
tility arc also cited as advantages for 
the new process. 

Rocketdyne has used its new Quick- 
mix system with several solid propellant 
combinations and is continuing to ap- 
ply the process to a variety of propellant 
combinations under contract to the 
Manufacturing Methods Division, Aer- 
onautical Svstems Center of Ait Mate- 
riel Command. 


Scientists to Discuss 
Space Trajectories 

First symposium on space trajectory 
determination, covering fundamental 
astronauticpl constants and units, mili- 
tary space, astiomcclianics, trajectory 
computation and optimization, space 
maneuvers and ascent and re-entry, will 
be held Dec. 14-15 at the Langford 
Hotel, Orlando, Fla. Radiation, Inc., 
is host. 

Speakers include Krafft A. Ehricke of 
Convair Division of General Dynamics 
Corp., and Dr, C. A. Whitney, Smith- 
sonian Astrophysical Obserxatory. 



This Is A Bogus Part! 


. . . most shop inspectors would 
accept it as genuine. It looks the 
same. And it carries the anchor 
stamp of a famous manufacturer. 
In fact, we are fairly certain that 
parts similar to this one are used 
in engines flying today. 

But — Airwork inspectors use 
more than ordinary care to make 
sure you get only genuine parts. 
They spotted this as a reworked 
part . . . different enough from 
the genuine article to cause an 
engine failure. 

Airwork sells and uses only 
genuine Pratt & Whitney Air- 
craft parts . . . and inspects the 
parts of your incoming engine to 
make sure somebody hasn’t short 
changed you with a bogus part 


on maintenance ... or a previous 
overhaul. 

The difference between a 
genuine part, with all the stamina 
and service-ability the manu- 
facturer can develop — and a 
dangerous bogus part is some- 
times so hard to spot that only 
a distributor with close factory 
connections has the training to 
spot the true from the false. 

That’s one more good reason 
to have your engines overhauled 
by Airwork. You are sure of 
getting genuine parts, careful 
craftsmanship and the pains- 
taking protection of our eagle- 
eyed Ainvork inspectors. Call or 
write our nearest branch office 
for details. 


ATLANTA 

CIIVEIAND 

MIAMI 


NtWAAK 
NEW TORK 
WASHINGTON 
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Paint Gives Missiles Thermal Protection 


By Michael Yaffec 

St. Louis, Mo.— Thctmal protection 
that can be painted on missiles to the 
exact temperatures required is now 
being offered to engineers by Emerson 
Electric Manufacturing Co. 

TTre protection, which conics in the 
form of a family of tailor-made subli- 
mating paints, is offered as a low-cost, 
lightweight means of controlling the 
high temperatures induced in missiles 
and space vehicles by aerodsnamic fric- 
tion, solar heating and rocket exhaust 
gases. 

To date the material has been used 
on the nozzle of the Honest John rocket 
and is under esaluation as a coating for 
the resonance suppressor in an adsanced 
lersion of this rocket now under devel- 
opment- The material is also being 
ei'aluatcd for the Little Joe capsule, 
the Project Mercury capsule and, re- 
portedly. for all three stages of the 
Minutcnian airframe. 


Pilotless Aircraft Research Division 
of National Aeronautics and Space 
Administration has run a series of tests, 
including heating and erosion, on small 
coated samples and reports that the 
results are sufficiently encouraging to 
merit further c>aluatinn of the mate- 
rial for possible use on the glass fabric 
polyester laminate body of its Little 
Joe capsule, k'irst coated Little Joe 
capsule is scheduled for a flight test 
the first week in December. FARD has 
also coated live solid propellant rocket 
engines with the material and considers 
the coating definitely worthy of con- 
sideration for adsanced structures such 
as Dyna-Soar- 

The sublimating paints, developed bv 
Emerson's Rubin Feldman, ate called 
Thermo-Lag. At present, there are 
four formulations available wliich subli- 
mate at 230F, 450F and 600F. Under 
development ate three other Tlicrmo- 
Lag formulations which will sublime at 
850F, I.IOOF and 1.450F, 'nieoreti- 


calty, says Feldman, there is no limit 
to the sublimation temperatures Hiat 
can be built into the basic Thermo- 
Laig foraiulation through the Osc of 
temperature elevating or depressing 
agents. 

Material's Compositiort 

Essentially, Thermo-Lag consists of 
inorganic salts in organic and inorganic 
binciers. It is mixed and applied like a 
paint by either brushing, spraving or 
dipping. Emerson is curtcntlv working 
on a Thermo-Lag formulation that will 
have structural strength as well (bv 
using it as strata in a laminated struc- 
ture or as a fillet in porous metals) but 
this is in a very early stage of develop- 
ment. One of the principal attractions 
of the Thermo-Lag formulations is that 
the material can be cured at approxi- 
mately room temperature, around 80F, 
This means that if can be used to coat 
live solid propellant rocket engines. 

TTic fact that the material can be ap- 
plied like a paint is also important. It 
means the material can be used on odd- 
shaped and otherwise diffieult-to-coat 
structures- It was one of the main con- 
siderations in NASA's interest in the 
material for the Little Joe capsule. 

How It Works 

In a somewhat simplified manner, 
this is how the 2J0F TTiermo-Lag for* 
mulation, works: As heat is generated, 
it is absorbed by the Thermo-Lag coat- 
ing until the coating reaches its sub- 
limation temperature, in this case, 
230F- The amount of heat absorbed 
will depend, of course, upon the amount 
of coating. Roughly, it will take 47 
Btu. to raise the temperature of one 
pound of 230F Thermo-Lag IF. 

When the temperature reaches 230F, 
the 'nrcmio-Lag sublimes. In going 
from a solid to a vapor state, each 
pound of the coating absorbs another 
700-800 Btu. Tlien tlic vaporized coat- 
ing has to work its way through the 
interface to the boundary layer and 
this takes up more Btu. The vaporized 
coating thickens the boundarv laver, 
serving as a gas shield to further protect 
the undcrlving structure from heat. 
At extremelv high temperatures, the 
gaseous Thcrino-Lag will ionize or de- 
compose and therein absorb more heat. 

Over-all, one pound of 'nvcmio-Lag 
will absorb about 5,000 Btu, from the 
first heat input to filial decomposition. 
But this figure, says b'cldman, will in- 
crease vvith the rate of heat input- The 
more heat that is applied, the greater 



RESONANCE SUPPRESSOR AFTER FIRING 

material: aluminum 

THERMAL PROTECTION! "THERMO-LAG" 

SOLID PROPELLANT rocket resonance suppiessoi. made of nliimimim ,ind coated with 
Tlictnio-Lag. is sliowii here before and after l.6-sec. exposure to 4.S00F at 1,000 psi. 
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the amount nf gases that will furm- 
iRate of heat transfer to the material 
and the theniial conductivity of the 
material will determine the thickness 
of the coating that will sublime.) 'live 
greater tlie amount of gases formed the 
greater the cnergv' required for them 
to diffuse into the boundary layer and 
fire thicker the boundary layer becomes. 
Crmscqucntlv. says Feldman, the over- 
•ill figure could become 13,000-20,000 
Btu. absorbed per pound of Thermo- 
Lag at a heat input or ablation rate of 
:.000-2,300 Btu.- fP/sec- Until all the 
Thermo-Lag coating is gone, the nndcr- 
Iving structure remains at or close to 
the sublimation temperature of the 
specific formulation chosen. For the 
Little Joe capsule, P.\RD, knowing 
that 300F was the top temperature the 
plastic bodv could take, chose the 230F 
■f'hermo-I.ag formulation for this proj- 
ect. 

For the Dvna-Soar, it is expected 
that N.AS.\ will need a material that 
will sublime at 1.700F. and Emerson 
is ready to start work on a Thermo-Lag 
formulation to meet this high temper- 
ature requirement. 

Determining Thickitess 

Once the top permissible tempera- 
ture for the structure is determined and 
the right Thermo-Lag formulation se- 
lected, the next step is to determine the 
ihiekncss of the coating required. From 
the trajcctorv profile of the mission the 
vehicle will have to perform, heat input 
rates can he determrned for each inter- 
val of the flight. In one five-second seg- 
ment of the trajcctorv. for example, 
heat input to the vehicle may be 100 
Btu./fPsec. or a total of 500 Btii./fP. 

From the chart of the selected 
'Ihermo-Lag formulation, say the 230F’ 
coating, it is learned tliat the material 
can .absorb 7,000 Btu. /lb. at the rate of 
100 Btu./fP sec. Dividing 300 Btu,/fP 
bv 7,000 Btu. lb. gives .07 lb.,'fp for 
this segment of the trajectory. Then, 
dividing .07 Ib./fP by 70 Ib./fP, the 
rlcnsity of the niemvo-I-ag formulation, 
gives the required thickness of .001 ft. 
or .012 in, .\dding the results from 
each segment of the trajecton’ will then 
provide the total thickness of the spe- 
cific Thermo-Lag formulation required. 
Weight Savings 

Bv thus tailoring a protective coat- 
ing to a specific application, savs Feld- 
man. it is possible to realize important 
weight savings- In addition, the mate- 
rial has high thermal shock resistance; 
in one demonstration, it went from 
ambient temperature to 4,300F in 15 
milliseconds successfullv. In the case 
of the Honest John rcsonana' sup- 
jircssor which fits inside the solid pro- 
pellant grain and is currentlv a coated 
steel structure, savs Feldman. I’liermo- 
Lag makes possible the substitution of 



WORKER SPRAYS outside surface of Honest John rocket nozzle with I heriuo-Lag (above). 
Coating is dived and cured (below) with relatively simple set-up of 375-watt infrared lamps 
arranged in ting around throat section. 






OiypoTiwiiticB for 
Engineers 


sta-bil'i-ty 

Poised in recoreri/ or skimming straight and level — j'n 
any allitude — stability augmentation from American- 
Standard* steadies the Kaman H-iSB Huskie. This 
USAF rescue helicopter adds one more high performance 
vehicle to the growing list of applications for our 
subminiaturc inertial components. In aircraft — the 
F-106, in missiles — the Terrier and Tartar, and in 
submarines — the Polaris class, American-Standard, 
Military Products Division supplies gyros fundamental to 
accurate positioning and control. 

Company sponsored development »i the Military Products 
Division has produced a family of gyroscopes, 
accelerometers and miniature components whose guality, 
performance and reliability make them unigue in the 
field of navigation and stabilization systems. 

Winning this degree of acceptance has created new 
career opportiuiities in advanced design, production and 
applications engineering. American-Standard, Military 
Products Division, Norwood, Massachusetts. 





Am e RICAN -,$tandard 


Redstone’s Mercury Role 

Wusliiiigton— Tentative schedule for 
use of the Redstone missile in National 
Aeronautics and Space Adiiiinishatioii’s 
manned capsule project now calls for six 

chimpanzee in the capsule and the 
eighth and last canying one of the seven 
Mcieuiy si>aee pilots. Firings probably 
will not begin before early spring. A sec- 
ond plan being discussed is to Bre three 
capsules, empty except for instraincnta- 
Hon; place a chimpanzee in the fourth; 
and put si>ace pilots in the last four 
capsule shots if earlier launches are suffi- 


But even without such a coating, 
NASA’s PARD group doesn’t consider 
this drawback serious enough to pres’cnt 
the use of Thcrnio-Lag. 

McDonnell Aircraft engineers, who 
are ev aluating ’riicnno-Lag for the Proj- 
ect Mercurv capsule, feel that while 
everything Emerson savs about the ma- 
terial may be true, the big question that 
still has to be answered is whether it 
will do the spe-cific job required on the 
Mercurv capsule. 

•At this point. Thermo-Lag is simply 
one of manv heat protection systems 
McDonnell is currently investigating for 
the Mercury project, says one engineer, 
not the answer to a maiden’s— or space 
inan’s-praycr. 


Hawker-Siddeley,Nord 
Enter Into Missile Pact 

Paris— Nord Aviation and the Hawker- 
Sidclclcv Group intend to exploit 
jointly the Mach 2 hirgct missile, the 
CT-41, recently developed bv the 
ITcnch m.inufacturer. I'ne CT'-41 is 
powered bv two ramjets mounted on 
the wingtips of the target missile. 

Under the !‘Tanco-British agreement. 
Hawker will undertake to build and 
maintain the missile and presumably 
will handle sales efforts throughout the 
British commonwcsith. Nord’s earlier 
target missile, the CT-20, achieved con- 
siderable success with NATO. 


;in aluminum structure, with a resultant 
weight reduction of 60-70%. 

Used on the outside of the Honest 
(ohn nozzle. Thermo-Lag serves the 
same function as a water jacket (not as 
;m ablative coating) without the weight 
or complexity, hv reducing the nozzle’s 
metal temperature. In this application, 
the rhcrmo-Laig jacket is scored 
to provide additional surface area and 
passageway for the cooling g.iscs and to 
better enable the jacket to expjand with 
flic metal. 

Radianf Emission 

In applications where radiant emis- 
sion becomes a significant factor, it is 
also possible to \arv the surface thermal 
cmissivity of the Thenno-Lag coat- 
ings bv the proper choice of formula- 
tions without Ixisically altering any of 
the other physical or thennodynamic 
properties of the material. 

But one of the most important at- 
tractions of Thermo-Lag, says Feldman, 
is the fact that sublimation teni|)cratnrc 
is not a function of the rate of heat in- 

This characteristic, he believes, 
makes I henno-Lag superior to ablative 
systems (based on materials like ’Teflon 
;md nvlon) currently being used on 
SOUK missile nose cones. 

Not All Enthusiastic 

Manv potential users of Thermo-Lag, 
however, are not quite so enthusiastic 
as I'cldinan. The material is still a 
comparativelv new development and as 
such admittecllv has not vet reached 
its full potential nor resolved all its 
drawbacks, h'or one thing, Thermo-Lag 
is hygroscopic and. in the event of a 
rain just before launching, could pick 
up enough moisture to interfere with 
the flight of a vehicle such .is the Little 
Joe and the functioning of its electronic 
equipment. NAS.A has made some effort 
to dev'elop a vinyl or rubberized pre- 
flight coating that could be peeled awav 
;it launch and leave the Thenno-Lag 
clean and dry. 
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What is knowmanship — 
and what can it do for you? 


As a prime contractor, your task 
becomes easier— the success of your 
project more certain — with an asso- 
ciate contractor who can fit into your 
“team" picture quickly and expertly. 
And this applies during initial plan- 
ning stages— when you're first invited 
to bid on a major systems contract— 
as well as during production on the 
contract. 

Such an associate contractor must 
be heavy on specialized talents— the 
kind that can’t be acquired over- 
night. His background can come only 
from years of experience in sub- 
system research, development and 
production. It can come only from 
practical experience under the 
Weapons System concept. 

Both these indispensable areas are 
thoroughly covered by Eclipse 
Pioneer's KNOWMANSHIP— our word 
for the critical combination of 
technical knowledge, experienced 
management and specialized crafts- 
manship that an associate contractor 
must have to offer maximum value to 
a prime contractor. 



Eclipse-Pioneer knowmanship 
under the Weapons System concept 
dates from the very first contract of 
this type — in our association with 
Convair on the Air Force B-58 
Hustler. Here, we developed and now 
supply from production Primary and 
Automatic Flight Control Systems, 
Stability Augmentation and Central 
Air Data Systems. Another of our 
major sub-system responsibilities is 
to the Martin Company for Inertial 


Guidance, Stable Platform and asso- 
ciated equipment on the Army's 
Pershing missile. 

Add in our physical resources — 
9,500 engineers and other highly 
skilled workers, 1,104,000 square feet 
of plant space, plus the most modern 
tools and equipment— and you have 
the significant total reason why 
Eclipse-Pioneer knowmanship makes 
such a knowledgeable partner for 
prime contractors on advanced air- 
craft and missile development and 
production. 

A letter, wire or phone call will 
bring our representatives to your 
office with complete facts about E-P 
associate-contracting capabilities. 


ECLIPSE-PIONEER 
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Facility Tests Solid Propellants 


China Lake, Calif.— New rocket en- 
gine static test complex c-.ipable of liaii- 
dling engines of up to 1-inillion-lb. 
nominal thrust has been completed at 
Naval Ordnance Test Shition here. 

.\imcd primarily at solid propellant 
engines, the facilits' seeks to achicse 
test accuracy whicli is 400% higher 
than previous standards. Installation 
cost S650.000 and is teadv for firings 
now and will start a full scale Polaris 
fleet ballistic missile engine test pro- 
gram late this vear. 

Data acquisition, recording and as- 
sessment equipment is such that the 
compic.x will be able to aualvze propul- 
sion characteristics to within 0.25% 
error, as compared with the previous 
standard of 1 %. 

Design is such that the stand will 
accommodate nominal running thrusts 
of 1 million lb., while pe-ak thrusts of 
up to 10 million lb. will he handled. 
Facility was built for Special Projects 
Office of Navy Bureau o( Ordnance. 

Test bay is 35 ft. long, 30 ft. wide 
and can accommodate engines larger 
than 6 ft. in diameter. 30 ft. long and 
weighing up to 100.000 lb. Firing con- 
trol and instrimicnfation blockhouse is 
locatcrl a quarter-mile away, buried in a 
hillside, 37 ft. higher than the test 

Engines arc first to be brought to a 
conditioning building where atmos- 
pheric conditions of temperature, pres- 
•sute. humidity are made to order to 
match the expected environment of Po- 
laris. 

Structure also senes as a stowage 
magazine and can maintain constant 
temperature within plus or minus 3F in 
the r.inge from 70F to IlOF all vc.u. 

Engine’s nose is pushed up against 


imtniincntation vvhieli is backed by 12 
ill. of steel armor plate mounted on a 
concrete block 13 ft. thick and 13 ft. 
liigh. 

Metal shed on rails stays over 
the engine during run preparations and 
is rolled away just before firing. 



ONE 

SURE 

SOURCE 




for design, 
engineering and 
manufacturing in 
all types of 
metalworking 
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LSQUIDOMETERS 
MEASURE THE 
VITAL FLUIDS 
OF THE DC-8 



FUEL The Liquidometer Fuel Gaging System on the 
DC-8 measures fuel weight directly. It senses fuel 
density with a LIQU I Densitometer*, fuel volume with 
conventional capacitor type tank units, and combines 
the two measurements to indicate the true weight of 
fuel remaining. Ordinary compensated capacitor type 
gages only guess at fuel weight. They depend on the 
unpredictable relationship between fuel density and 
dielectric—can be in error by as much as 5%. 
•Liquidometer trademerk for its electric hydrometer. 


ENGINE OIL Liquidometer Oil Gages for the DC-8 are 
capacitor type gages, each comprising an indicator- 
power unit and a capacitor type tank unit. The system 
is fully transistorized. Bridge and amplifier circuitry is 
housed within the 2 -inch diameter indicator case. 


HYDRAULIC OIL A simple float type Liquidometer 
gaging system indicates the liquid level in the hydraulic 
fluid reservoir, The gage operates on the ratiometer 
principle; features reliability with simpiicity. 




Smct 1920 




— o| punwi cjualUii 


For additionai information about any of these 
Liquidometer gaging systems, write 



the liquidometer corp. 


LONG ISLAND CITY 1. NEW YORK 


Liquidometer True Weight Goging Systems — service-proven on thousands of military aircraft — ore inslaiied on OC-8s for 
ALITALIA • JAPAN AIR LINES • KlM-ROYAl DUTCH AIRLINES • SAS SCANDINAVIAN AIRLINES SYSTEM 
SWISSAIR • TRANS-CANADA AIRLINES • UAT UNION AEROMARITIME DE TRANSPORT • and UNITED AIR LINES. 
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Data Systems May Supplement Weapons 


By William H. Gregory 

Boston— Some companiL's arc begin- 
ning to orient thcmschcs toward de- 
fense business in the 1960s on the 
premise that a new kind of system built 
around the gathering and processing of 
intelligence will be a major factor in 
muuitaining national security. 

itek Corp. is one. Another is lliomp- 
son Ramo Wooldridge, «hich has just 
opened an Intcllcctronics Laboratory 

S 'ccializing in this and allied fields. 

oinpanics which already are hcas ily or 
primarily invoh’cd in the data process- 
ing field— IBM, General Electric and 
others— could also be c.ypcctcd to plav 
major roles if such a trend develops. 

Genenil Electric Co. has more re- 
cently established an Information Sys- 
tem Section within its Defense Sys- 
tems Department to design and develop 
coinplc.y inun-maclrine systems imol\- 
ing computer, display and data storage 
and retrieval equipment as well as 


related non-hardware techniques. Dr. 
Lindon E. Saline of General Electric's 
Computer Department was named 
manager. 

Certain of the L-setics communica- 
tions systems which USAF is develop- 
ing may be initial ctfoits in this area. 
The -166L weather system with Bendix 
Aviation Corp. as prime contractor, for 
example, offers an indication of how- 
such a system might be constructed 
(AW Oct'. 6, 1958, p. 80). 
Disarmament Factor 

Disarmament may be a key factor in 
such a prospect, itek's President Rich- 
ard S- Leghorn, who has just been 
named deputy for tcclmical affairs on 
the President’s Joint Committee for 
Disarmament Study lieaded bv Charles 
A. Coolidgc, feels his company will be 
on the riglit side of the curve if disarma- 
ment does come. The coinmittce's rb- 
port is due bv year end. 

If dibarmaincnt docs come, Leghorn 


feels, it will not mean the end of de- 
fense systems but rather the transition 
to a new kind of system. The transition 
will be a long slow one, he bclicies, 
and in the beginning would be more 
costly than current weapon systems. A 
system such as Leghorn has in mind 
m^ht comprise these elements; 

• $|iace systems on the order of the 
Samos satellite reconnaissance system 
now under development. 

• Aerial inspection, how much depend- 
ing on the degree of U.S.-Soviet agree- 

• Ground control inspection patties at 
air fields, transportation centers, etc- 

• Peripheral inspection through use of 
long-range radar as in the BMEW'S 
system, air sampling and possibh- other 
types. The FPS-17 radar in Turkey and 
the -Aleutians is another example of 
current types in use. 

• Data processing systems not nnlv to 
liandle infonnation from the previous 
sources but also to searcli open teebni- 



Sikorsky S*60 Crane Airlifts S>58 

One of 16 Sikorsky S-58 Army helicopters is shown being airlifted by Sikorsky’s S-60 flyiitg crane during a shift of overhaul and repair 
facilrti«. 'Ihe S-58s, which weigh four tons each, were canted five miles from the Stratford. Conn., Municipal Airport to Sikorsky’s 
plant in Bridgeport- Job was completed in several flying hours; City of Bridgeport is in background. 
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MAXIM CUTS 

NAVY JET NOISE 25-30 DB 

Thoroughly field tested by an independent acoustical engi- 
neering firm . . . requiring no water even when afterburners 
are used . . . the Maxim JEM-8 Mobile Exhaust Sound Sup- 
pressor reduces jet exhaust noise by 25 to 30 dbs. 

Built for high temperatures, the JBM-8 is a portable, all- 
metal spoiler type unit with a maximum weight of 10,000 lbs. 
including undercarriage. Engineered for all present types of 
jet aircraft, it is available with adapters for various airframe 
configurations. 

Shown here in use at a naval air station, the JEM-8 will 
shortly be on duty at many other Naval and Marine Corps air 
stations. A commercial jet version, the JEC-8, is available for 
pod hung engines. 

For noise suppression, consult Maxim — for it is here that 
Silence Is A Science. 



SeHO fOK fOLDER ’JET ENOINE SILSNeiNO' 



EMHART 


110 



cal literature for technical intelligence. 

Peace is nut a racuum. Leghorn be- 
'ic-ves, and this \icw takes a more so- 
phisticated approach to disarmament 
than the beat-thc-guns-into-plowsharcs 
idea of the 1920s and 1950s. 

Thus defense systems would be dc- 
'igned to introduce arms stability, not 
eliminate them. The highlv complex 
intelligence systems would liasc tlircc 
broad tasks: 

• '\'arning of operational srstems; that 
is, to provide exact data on what tvpc' 
of weapon ss'stems arc in being in other 
nations. This would include surveil- 
lance of such things as missile launch 
^itcs and aircraft movements to give 
varning of intentions. 

• Providing data on numbers ranging 
from force levels to production levels. 

• Providing technological development 
mformation. 

Bolonce of Power 

\\'ith reliable data from all three 
levels— which implies the agreement of 
all parties eitlier to allow it to be ob- 
tained freely or to disclose it— it thn.s 
becomes theoretically possible to match 
one's own forces preciselv to tlic en- 
emy's capabilities and gain a ncar-per- 
fect balance of power, 

certain amount of good faith among 
the parties seems nccessarv, though 


Isasing tlie svstem on a higlilv sophisti- 
cated intelligence net docs take into ac- 
count human fallibility or duplicitv. 

Should such a system be successfully 
introduced, the iiiitml cost for the neces- 
sary expensive components would be 
high, at least initiallv. But in theory it 
would also become ijossiblc to reduce 
security costs as the intelligence svsrcms 
become more efficient since defense 
spending would then be required only to 
meet preciselv known threats and not 
.my number of anv capabilities of which 
only a few might actually be intended 

The Thompson Ramo W'ooldridge 
view was voiced bv Dr. Simon Ramo, ex- 
ecutive vice president, at tlic dcdic;ition 
of the Intellectronics laihoratorics, 
which arc headed bv Dr. John M. Salzer. 

“In the 1960s.’’ he said, “the majot 
military projects will be in tlic intcllcc- 
troiiics field. Just .as greater bmnbs have 
given wav to means mr dcliverv and our 
concern with ll-bombs lias changed to 
a concern about intercontinental bal- 
listic missiles, so the future will involve 
a concern and a battle for supremaev in 
•ntellectronics. 

"We have alrc-adv seen tlic attain- 
ment by the hostile camps of an ade- 
quate amount of force to make possible 
fatal destruction of the other and will 
soon recognize the assured capability for 


delivering this force. Control of the in- 
telligence and the nervous system be- 
hind the delivery of force is now rising 
to that Xo. 1 position,” 

'I’hc Thompson R.imo Wooldridge 
laboratory will not be confined to devel- 
oping such svstems. but will work on 
various approaches to data processing, 
to machine transl.ation of languages and 
to svstems for airlines navigation and 
traffic control. 

Itek's Plan 

How Itck plans to fit itself into what 
it foresees as the market of the 1960s 
provides an example of industrv think- 
ing on adaptation to a swiftlv changing 
technologv— and sonic of the problems. 

Unlike manv companies which con- 
sider 50-30 as an ideal niilitarv-conimer- 
cial breakdown for business. Itck uses a 
'0-30 ratio, but one that extends further 
than siniplv diversification. 

• Military business, now running about 
one-third of Itek's total volume, would 
remain at that level ideally. Lcgliom 
estimates the future militarv' infoinia- 
tion retrieval market at SI billion, and 
is aiming at a 5-10% share of that mar- 
ket for Itck, 

• Commercial business is sought as the 
priniarv source of funds to iiiahit.iin a 
research-based company. Under this 
system tlic company tlins would be able 
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WANTED: 4 MEN 
FOR KEY POSTS 
IN ASTRIONICS 

If ever an organization was designed from 
the start for space systems development and 
production, this one is. 

Formed last August, Chance Vaught's Astro- 
nautics DicUton already has made first 
deliveries on a NASA eontract to provide 
Scout research vehicles. 

For the future, four major lines of interest 
have been chosen: development of more 
Scout-type research vehicles; research pay- 
loads, including reconnaissance and astro- 
nomical salellites; manned space vehicles, 
and long-range studies to anticipate future 

This is a self-su/Bcient, self-managing divi- 
sion. A few key posts are being filled now 
with men who can both mold the organize- 
tion and direct Us space programs. Four 
such men are needed to fill these astrionics 

1. Senior Specialist for Navigation and 
Guidance Croup. Advanced E.E., Ph.D. 
preferred. Experience in stellar navigation 
and star tracking systems techniques and in 
BF guidance and inertial na\igation sys- 
tems. To organize this area of divisional 
activity, handle conceptual design. 

2. Senior Specialist for Communications 
and Detection Group. M.S.E.E. preferred, 
familiar with space communication systems, 

fields of radio frequency, microwave, ultra- 
violet and infrared systems. To develop and 
lead this area of divisional activity. 

3. Mirionics Staff Scientist. Ph.D. pre- 
fened- To conduct advance theoretical anal- 
ysis and apply advance technology in 
navigation and guidance, communication 
and detection, and automatic controls. 

4. Guidance Systems Engineer. Physics or 
E.E. (M.S. preferred). Experience required 
with stellar guidance systems for space ap- 
plications and with analytical and equip- 
ment systems. To conduct guidance analysis. 
To inquire in complete confidence, write: 

J. R. Clark, General Manager, 
Astronautics Division 
Dept. M-40 
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to control its own destiny, its president 

Earlier in the dct'clopmcnt of tlic 
coinpanv, Leghorn had estimated the 
coinp.inv would need a niiniinnni annual 
sales volume of S50 million at the 70-50 
business-commercial ratio to gi\e a 'clf 
regenerating character as a rcscarcli 
based company. Leghorn actually is 
aiming for a SlOO million Sides volume 
to bring the company into matnritv. 

Itck was initiallv fin.'inccd two years 
ago bv Laurance S. Rockefeller and his 
associates, a step «hich m;irkcd fun 
trends for this venture c;i|3ital group long 
connected with aviation enterprises. 

One is a step further back on the 
development curse of a cnmpanv for 
imestinent- Bcc.mse of a gross ing search 
for “grosvth” companies hv insestors, 
venture capital groups like tlic Rocke- 
fellers are finding it ncccssarv to go 
into a company while it is in a more 
tiniKsonic stage than it lias ptesioiisls- 
preferred. 

The Rockefeller group |)rnvidcd most 
of the initial SIOO.OOO fin.incing at the 
formation of the companv in Sc|3teniber. 
1956. by Leghorn, Dr. .\rthiir ^\’. Tyler 
—like Leghorn formerls ssith Ma.stman 
Kodak Co.— and Dr. Dunwil Mac- 
Donald. dean of the Boston Unisersitv 
Graduate School and former director of 
the eompans's phssicd rcsearcli labora- 
torie’S. I''oll()sving usual practice, tl.c 
Rockefeller group put the conipans- in 
touch ssith an experienced fin;mci;d 
man, Jesse X. Cousins, formerly svitli 
StronkoR .Aircraft, ssho became sice 
president and treasurer. 1 losses cr. the 
conipimy operated svith fesser than 10 
cmploves the rest of that scat. 
Investment Worth 

An estimate dcscribe-d as "in tlic ball- 
park” puts the total Rockefeller inscst- 
nient in the area of half a million dol- 
lars. At tndas’s market pricc.s of S-15 to 
S50 a share, this imestment on paper 
is now svnrth in excess of S7 million. 
Unsscs’cr, the Rockefellers are es.scn- 
tiallv locked in for a long period of 
vears because ans- attempt to sell a 
substantial part of this interest before 
tlic comp.my has firmly established it- 
self ss'onld drastiealls knock dosvn tlic 
market price. Inscstor confidence pro- 
duced bs- the Rockefeller financial back- 
ing undoubtcdls plascd a major role in 
enabling the stock to rwch prices os’cr 
S200 a share before a fisc-for-one split 
ss-as authorized. 

Earlv in 1958 Itek .acquired the phy- 
sical research Inboratorie.s and staff of 
Boston University. Major defense cut- 
backs coupled witli the fact tliat tlic 
laboratories ncre becoming involved in 
hardware programs led tlic imivcrsiti' to 
discontinue the operation. 

Next, Itek acquired A'cctroii, a fabri- 
cator of highlv precise electromechan- 
ical equipment, whicli wps then in 



VOUGHT CONCEPT UPGRADES 
COCKPIT ENVIRONMENT 


Prime goal of tlie Vouglit capsule con- 
cept is to improve the environment 
within the cockpits of future manned 
aircraft and spacecraft. This is impera- 
tive to keep up with tlie "state of the 
art," for, while aircraft capabilities are 
increasing rapidly, man's capabilities 
remain fixed. 

Vouglit’s capsule provides shirt-sleeve 
comfort and freedom- Simplicity and in- 
creased efficiency are its guiding basic 
features. This contrasts with the 95 
pounds of environmental and escape 
gear with which today’s pilot frequently 
must burden liimself. In long-range air- 
craft and in missions stretched by aerial 
refueling, this burden penalizes pilot 
performance. In space flights lasting days 
or weeks, such encumbrance would 
be unbeai able. 

In the Vought concept, protection is 
in effect at any altitude and speed that 
modern aircraft can reach. It extends to 
the runway and, in the event of a ditch- 
ing, even to water. Such survival equip- 
ment as rations, clothing and supplies 
will keep the downed pilot safe and 
comfortable until rescue arrives — and 
extensive emergency communications 
equipment will hasten that recovery. 

Enoironmental and escape systems are 
specialties in Voiight Aeronautics. This 
division also develops manned aircraft, 
atmospheric missiles and antisubmarine 
cpporotfis. Other major interests are 
being advanced in the company's Astro- 
nautics, Electronics, Range Systems and 
Research Divisions. 
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NAVY GIVES SAFETY A HIGHER CEILING 


A new concept may enable Navy flyers to escape 
stricken aircraft as shown above. The pilot has 
triggered a shaped charge which sheared his cock- 
pit free of the aircraft. Inside his parachute-borne 
capsule, he remains safe from windblast, killing 
cold and pressure. He breathes the same ideally 
conditioned air (hat sustained him before detaching. 


This tough bubble of life-nourishing atmosphere 
provides more than escape. It reverses the trend to 
increasingly burdensome personal gear. By allowing 
the pilot shirt-sleeve efficiency, the cockpit makes the 
entire weapon system more effective. This concept 
is under development today in Vought Aeronautics, 
a division of Chance Vought Aircraft, Incorporated. 






All cqualK recent Rockefeller iii- 
'Citnicnt, Geophysics Corp. of Amer- 
ica, u’liicli utilizes Itck’s administrative 
staff but so far has no other connection, 
represents a mncli greater distanee on 
tlie road to selling onh' research. So 
docs General Applied Science Labora- 
tories, Inc., a Long Island. N. V-, 
group in which Dr. Theodore \on K;ir- 
man and Dr. Antonio herri of Brookh n 
Polytechnic are interested. This Rocke- 
feller-backed group plans to stick pnreiv 
to research as a business. 


Systems Approach 


Selling Research 

Part of Itek's business is the sale of 
research as a product— the second of the 
two trends noted for the Rockefeller 


Itek is organized around the systems 
approach in its primary field, whidi is 
information retrieval. (The name Itek 
is coined from the words information 
technology.) In systems like its Itekard. 
it ss'ill use existing equipment when 
suitable kinds ate aiailable but will use 
its own electronics capability to develop 
nc«' equipment that doesn’t exist. 

Photostat probabls- will be oriented 
more toward hardware. It now deals in 
various papers and chemicals and 
contemplated development will call for 
production of specialized equipment. 

In optics and photographv, the coni- 
|wiiy does grind lenses and develop 
otlier hardware, but this operation is 
strongly directed toward research, 
thougli not necc.ssarily the sale of it. 
(his organization tests resolution 


group. 

Itek docs not represent the furthest 
venture in this direction since hard- 
ware plavs a big role in Itck’s military 
and coinmerci.ll volume. It lias just 
unveiled a breadboard mode! of a de- 
vice for handling and scanning small 
chips of film for information. Scan- 
ning can be done at a rate of 500- 
1.000 a second compared with 20 or 
?0 a second for some other systems. 
The entire svsteni is called Itekard and 
includes a feed-in svstcin, a processor, 
and storage unit and a search selector. 
Its major advantage is that it will he 


Army to Test HU-1A Attack Capability 

Development of Bell HU-IA tntbine-iMweicd helicopter’s tactical capabilities to include 
its use ill fire siippicssinii ou the battlefield will be tested by U, S. Anuy’s Rocket and 
Guided Missile Agency at Redstone Arsenal and the Army .Aviation Center at Ft. Rucker. 
Bell has fitted an Hli-l.V as shown with a missile rack extending from eacli side of the 
helicopter, pemiitting carriage of six French Need SS-11 solid-]iropvilsion remote.conlrolled 
rocket weapons. The 62.8J.lb. SS-11 would be controlled to the target by the copilot- 
gunner over its effective range of mote than 1,500 yd. Installation was performed by 
the company under an Amiy contiaet. 


Marines Order Lockheed GV-1 Hercules 


U. S. Marine Cor|>s version of the Loekhecd Air Force GIlOB Hercules, designated 
GV-1, will be built under a S19.200.000 Navy contract at Lockheed Aircraft’s Marietta, 
Ca.. plant. Powcrplants arc four Allison T56 turboprops. Range is 4.500 naut. mi. 


.straitened finaneial cireumstanccs. Pri- 
marily this was a move to acquire 
Vection's modern plant in W'altham, 
Mass., now Itek's headquarters, to give 
the company the status with the mili- 
t.irv of a ‘Teliable contractor.” How- 
ever, it brought vv'ith it Vectron’s con- 
tracts vvith Hughes Aircraft Co. for 
electronic subassemblies for the Falcon 
missile. 

This vear Itek acquired Photostat 
Corp. of Rochester. N. Y., which it 
visualizes as an important source of 
commercial business. It also acquired 
an 88% interest in Vidva. Inc., a com- 
pany started by former National Aero- 
nautics and Space Administration em- 
ployes at Palo Alto. Calif., as an entry 
into the space field. Vidya now is 
studviiig a new type of plasma applie.i- 


ablc to store grapliic information as 
sucli, rather than requiring conversion 
of data to a numerical or coded storage 
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qualities of film for manufacturers. But 
a more typical example of what Itek 
means by ’Tesearch-based” company is 
the com’panv-sponsored study tlie op- 
lies people ait: doing on photography in 
space. 

Temperatures— extreme heat or cold 
-do nut seem to ])tesent as severe a 
potential problem as dryness in a vac- 
uum which might cause the film to 
crack or radiation which might streak 
the film. One approach being investi- 
gated is a non-Hqiiid. non-silver salt 
emulsion which would not be sensitive 
to radiation. 

No specific application is involved 
now, but the possibilities for military 
or commercial use ate evident. 

Information retrieval as a field al- 
readv has generated competitive force, 
which has broiiglit Itek as a young com- 
pany into conflict vvith Western Re- 
serve University, one of the pioneers in 
it. Western Reserve's Center for Docu- 
mentation and Communication Re- 
search has carried on projects in various 
technical areas, one of the more prom- 
inent in mctallurgv in cooperation with 
the American Society for Metals. 

Western Reserve sponsored a confer- 
ence last summer which included par- 
ticipation bv Russians from the Soviet 
.Academy of Sciences which is taking a 
strong interest in the problems of ac- 
curately abstracting and indexing for 
quick scanning bv machine the 55,000 
scientific journals. 60,000 books and 
100,000 reports being published an- 

Both Itek and Western Reserve talk 
of establishment of information centers 
at kev cities where equipment for ma- 
chine storage and scanning could be 
maintained. Both arc involved in the 
development of svstems for precise 
methods of coding information so that 
it can be stored in present fype.s of 
equipment. 

It was a National Science Founda- 
tion grant to Itek in this latter area 
that led Allen Kent, associate director 
ol the Western Rcscn c center, to make 
charges of duplication before the Senate 
Subcommittee on Reorganization and 
Internal Organizations last spring. TTie 
committee was holding hearings on a 
hill to establish a U. S. Department of 
Science. 

The Itek program is an attempt to 
develop a language, called Drepresenta- 
tion, that can he machine-stored. This 
uses tlie terms from functional calculus 
to divide things into functions, which 
include properties of and relations 
among things, and arguments, which in- 
clude things having properties and 
things related. 

'Inus the subject “separation of po- 
lonium with diisopropy iketonc” sep- 
arations would be a function and po- 
lonium and diisopropv iketonc each 
as arguments. Bv assigning symbols to 
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each one, not only c-an the specific terms 
lie svmboli/.ed and stored, but a rela- 
tioiisiiip pattern can also be developed. 
'Hius it becomes possible to eliminate 
unw-anted references that might he pro- 
duced bv the seamier in less so|ihisti- 
catccl systems. 

National Science Foimdation de- 
fended its grant by pointing out that 
the proposal was screened by 17 indi- 
viduals vvith experience in the field, 
but the rivalrv between the tvs'O organ- 
izations still exists. 

Search Selector 

Itek is using a search selector made 
by Computor Control Co.. Wellesley, 
Mass. Western Reserve is working 
with General Electric in the develop- 
ment of the GE-250 selector in its 
programs. 

One of Itek's principal problems is 
the rapid growth it has attained and the 
recognition investors have given this. 
As Leghorn said to a meeting of the 


Boston Society of Security vAnalysts on 
the subject of the .stock price rise; ’’Let 
me siiy that we have been surprised, dis- 
turbed, proud and concerned.” 

Bv disciimitiiig l.egliorn’s future vol- 
ume and profit goals as having already 
been attained in fact, investors have, 
in effect, forced a certain amount of 
|ircssore on the contpany to keep on 
growing— quickly. 

Tliis is an added strain on the ones 
usuallv encountered when a company’s 
size is increasing— cs|>ecially’ when a 
inanagemcnt acaistonied to operating 
in a smaller environment suddenly is 
forced to deal vvith more people, more 
nioncv and more complex problems. 

Tliiis Leghorn has told investors of 
the potential for tlie company hecausc 
of its participation in new areas of tcch- 
nologv and its commcTcial diversifica- 
tion. but he also has warned tlieiii to 
take a careful look at Itek Ix'cause none 
of the usual rules of thumb applies to 
the companv at its present stage. 





How Yertol 
and Allied Research 
are combining 

RAINDROPS ^ROTORS 


Raindrops and rotors . . . meteorolofjiual theory and 
praeticai hardware . , , Retwepn tliesc extremes Vcrtol and 
Allied Research are combining their capabilities to create 
new concepts asid jirovide n wide range of sennces. 

^'e^tol is a eoiniiany loisg established i3i the design and 
production of advanced vtol/stol aii'craft and equipment. 
Recent credits to the design and maunfacturiug abilities of 
tlie company include tlie world’s first successful tilt-wing 
VTOL aircraft and the creation of a new family of multi- 
turbine powered tandem rotor helicopters which are setting 
a new jtace for rotary-wing transportation. 

Allied Research, working in another dimension, directs its 
efforts into basic research, applying new concepts to the 
field of meteorology-, nuclear wea])ons effects, jih.vsics, 
chemistry, weapons systems analysis, propulsion and other 
advamed areas. 

Now, by integrating the diverse knowledge and abilities of 
these two rapidly gi-owing organizations, the complete 
Vertol/.Vllied capability extends fi'Oin basic to 
applied research, through design and development, 
to engineering asul final production. 

For detailed information on how this new Vcrtol/AlHed total 
c-apability can be ap)>lied to the creation of now concepts 
in your areas of inilitai-y or commercial interest, write : 


\ / 

VERTOL 






(2otf20t£tio, 


MORTON, PENNSYLVANIA 



How Lukens Application Research can help you 
find the right steel plate for the job 


Designing for maximum payload means tak- 
ing maximum advantage of today’s high 
strength steels. Experts who know these 
steels— from a practical as well as technical 
standpoint — can give invaluable assistance 
in the early planning stages. This is the job 
of our Appiication Engineering staff. 

LPG transport tanks and power shovels 
are widely divergent areas in which Lukens 
engineers have helped increase payloads. 

The use of Lukens ‘T-T’ steel plate and 
heads in tanks for hauling LP-Gas has fos- 
tered an entirely new design concept in the 
tank truck field. This high tensile, high yield 
strength steel (100,000 psi) makes it pos- 
sible to mount wheels directly on the tank. 


The deadweight of heavy underframes goes 
into payload. 

Working with a major producer of power 
shovels, our staff suggested tough Lukens 
"T-1” for buckets, dipper sticks, bucket teeth 
and other key parts. Lightweight, welded 
steel plate — rather than heavy castings — 
added as much as 40% to load capacity. 

From these successful projects— and many 
more — our Application Engineers have 
gained knowledge and experience of value 
to design engineers. That’s why we say...// 
your assignment is strength/weighi, let it be 
our assignment, loo. Contact Manager, Appli- 
cation Engineering, J-I29 Services Build- 
ing, Lukens Steel Company, Coatesville, Pa. 


Helping Industry 
Clioose Steels 
That Fit The Job 



ASK FOR THE LUKENS “T-3 


STEEL BULLETIN 



SUPERSONIC model with canard is tested in the Langley 4 x 5 ft. supersonic wind tunnel. New N.\SA supersonic transport design 
concept eliminates need for a canard and uses n highly swept wing in place of the delta wing shown on this inodcL 


NASA Studies Supersonic Transports 


By Craig Lewis 

Langley Field, Va.— New supersonic 
tlesign concept has been des'cloped by 
the National .Aeronautics and Space 
.Administnitiou th.it puts an advanced 
swi'pt-wing tntrv into the field of de- 
signs generally disaisscd for supersonic 
transports. 

Visuallv similar to the transonic area 
rule design evoKcd licrc at Langley Re- 
search Center the supersonic layout is 
considerably more complex. It climi- 
ililtcfi both the e.inard and horizont.il 
tail surfaces and has a thin, carcfullv 
siupeci fuselage and a higlilv swept wing 
uitli engines podded in the wing after- 
hod ics. 

,\ recent dcselopment, tlris super 
.ire.i rule concept offers higher lift-drag 
ratios than those fat the delta wing of 
the type used on the North .American 
B-70 Mach 3 boinlxT, a wing similar to 
the designs in most supersonic trans- 
port proposals. The B-70 wing design 
w'js laid down three to four cxurs ago 
.It a time when the new NAS.A concept 
did not exist. 

This latest N.AS.A contribution to 
transport design may be among its last 
in \’iew of the sharplv diminishing in- 
terest in aeronautical research. AA'ith 



NASA supersonic transport design concept involves careful combination oC wing design 
and fuselage shape. Fuselage shape is critical in the wing area, and the pinch effect gen- 
erates low picssntes over the forward part of the wing nc.it the fusehge to aid lift. The 
whole wing plan is designed to keep lift ot'cr the forward section of the wing where 
airflow Is most fai-orable. N.AS.A researchers estimate this design has about half the drag 
due to lift of the supersonic delta wing such as the one used on the R-70. 
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The Navy’s new versatile Vigilante 


Roaming the oceans of the world aboard its 
carrier, the A3J Vigilante will fill an important 
dual role for the Navy. It can pinpoint its target 
in a brushfire incident . , , or pulverize it in an 
all-out conflict. 

No other aircraft combines all the versatile 
capabilities of the new Vigilante — the Mach 2 
all-weather attack weapon system built by the 
Columbus Division of North American Aviation. 

It can launch nuclear weapons, conventional 
bombs, air-to-surface missiles — day or night, in 


any weather, at any attitude, from any altitude 
— at extended ranges from its carrier. Its auto- 
matic bombing-navigation system makes it 
super-accurate — for an undetected deck-level 
attack mission or one high in the stratosphere, 
Besides versatility, speed, range, accuracy, the 
Vigilante also carries with it the human judg- 
ment of its crew— two highly trained Navy men 
who can report results, react to emergencies, and 
be redirected or recalled. Men who will make the 
Vigilante doubly dangerous in its dual role. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


space programs absorbing the bulk of 
NASA funds and cnergv, and >vitb de- 
clining luilitarr- interest in ne\.‘ high 
speed aircraft, aeronautical research is 
beaded for minor status in the agency 
which it once completdv dominated 
(.AW Nov. 30. p. 26). 

Exception to this trend is VTOL re- 
seirch. which will continue as a sub- 
stantial program. Prospects of a hyper- 
sonic transport could be aintmg the 
most prominent casualties of the trend. 
If industry had to pay for and conduct 
all of the basic research necessiiiy to 
dcs’clop a hs-petsonie transport, eco- 
nomic considerations might kill it even 
before its feasibilitv is cstabli.shcd. 

.Although it is visuallv similar to the 
transonic area rule layout, the new 
N'AS.A supersonic concept produces a 
design that is “an entireh- new ap- 
proach, a further extension of area rule 
ideas.” according to Richard Whit- 
comb. N.AS.A aeronautical research 
.scientist and winner of the 1934 Collier 
Trophy for developing the transonic 

Whitcomb told .Aviation Wekk 
that the supersonic concept reached 
tjic point vs'here it .appeared feasible a 
year ago, and that it has evolved into 
an efficient design within the past 
six months. 

N.AS.A supersonic transport is still a 
research model, hot it has moved into 
fairly detailed design. Whitcomb said 
several aircraft niamifactuicrs are studv- 
ing it, but he also cautioned that it is 
a complicated design and must demon- 
strate distinct advantages to supersede 
the various designs proposed in earlier 
supersonic transport planning. 

In its present form, the NAS.A super- 
sonic design is for ,i Mach 2.2 trans- 
port. An aircraft in this speed range 
can be constructed of fairly conven- 
tional aluminum materials, while a 
Mach 3 transport will have lieating 
problems severe enough to call for 
stainless steel con.struction. The debate 
over whether to build a Mach 2 trans- 
port or jump all the wav to M.ich 3 is 
a prime argument in the industrv. and 
apparent])’ only Lockheed Aircraft 
Corp. is committed to the Mach 3 
approach so far. 

Hie question is crucial, since the 
market for a .supersonic transport is 
limited— possiblv 100 or so aircraft— 
and market rc.ilities prohibit even the 
relativch’ limited number of entries 
now bidding for subsonic turbojet trans- 
port orders. 

Wing on the Mach 2,2 model is 
swc|jt 70 deg. at the leading edge. 
Speed can Ijc increased bv increasing 
the wing sweep, and ,i Mach 3 version 
would have about a 73 deg. sweep. In- 
tricacy of the wing design is indicated 
bv its slight!)’ S-shaped spm-w’ise |5ro- 
ii!e. with an upward curve toward the 
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7b sen/e even more industries even better... 

MIDLAND-ROSS ADDS 
SURFACE COMBUSTION and JANITROL 


On November 9, Midland-Ross Corporation 
acquired foe cash the Surface Combustion Corpora- 
tion, its Janitrol Divisions, and subsidiaries. 

Midland-Ross’s purchase of Surface is another 
step in its program of planned expansion into 
new products, services and markets. Surface and 
Janitrol fit this pattern ideally. No changes in 
management or operations ace contemplated for the 
new acquisitions. 

Already serving scores of industries, Midland-Ross 
will now add many other growth industries being 
served by Surface and Janitrol ... steel-making, 
metalworking, ore processing, petroleum refining. 


glass, medical, and marine with Surface and 
Kathabar equipment... residential, commercial and 
industrial building with nationally advertised 
“Janitrol” oil- and gas-fired furnaces, unit heaters, 
and air-conditioning equipment. ..aircraft and mis- 
sile with Janitrol Aircraft products. 

Assets of the enlarged Midland-Ross organization 
are now over $70,000,000. Employees now total 
S.800. Fourteen plants are located in six states and 
Canada. Sales in 1960 are forecast at more than 
$120,000,000. 

For a copy of “Ouick Facts about Midland-Ross, 
Surface, and Janitrol," write to: 


Iv^IDL.A.IN'E) -.Floss C0PlP0Fl.A.TI02Sr 


Executive Offices: 55 Public Square • Cleveland 1, Ohio 


DIVERSIFIED TO SERVE NEARLY ALL INDUSTRIES. 


Automotive frames: process and production equipment for the paper, textile, rubber, plastics, and foil 
Industries: pneumatic controls and compressors for mobile equipment: power brakes: die castings; metal-deccratlng, leminating and palrtting 
equipment; steel-mill equipment and heat treat furnaces; Industrial ovens; humidity-control equipment; residential, commercial 
and Industrial heating and air-conditioning equipment; aircraft, missile, and ground-suppert heaters, heat exchangers, and controls, 
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INTEGRATED TO SERVE THEM BETTER 
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^ ^ Prec/s/on Ba// Bear/ngs 
He/p Steady 777 e 77eort Of The X-757 


In the heart of this piloted space prober, a volatile 
mixture of liquid fuel is channeled at 10,000 
pounds per minute into rocket thrust, through a 
unique throttle of the main fuel system. Within 
this cryogenic system, New Departure corrosion 
resistant ball bearings hold their geometry to 
within the most exacting specifications . . . giving 
support to a pair of the metering system’s valves, 
assuring virtually torqueless, millisecond response. 

In other X-15 applications. New Departure ball 
bearings supply this same critical reliability. New 
Departures are used in high temperature turbine 
shaft positions of two vitally important auxiliary 


power units. These APU’s supply the entire electric 
and hydraulic power required for operating 
instruments, communication equipment, landing 
gear, flaps, accessories, and flight controls. 

The X-15 was developed by North American 
Aviation for the USAF, US Navy and NASA for 
research in the field of hypersonic flight. The same 
N/D engineering and manufacturing skills applied 
to solving hot and cold ball bearing problems of 
this first manned advanced research vehicle, are 
ready for your rocket or missile project right now! 
Call or write New Departure Division, General 
Motors Corporation, Bristol, Connecticut. 





l_l_ 

proired reliability you can build around 
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fuselage and a downvsard ciine toward 
tlie wing tip. Enginw are potided in 
six wing afterbodies and are hung be- 
hind the wing .structure for safety rea- 
sons. Intake ducts for the powcrplauts 
come through the main wing structure. 

This liigTily swept wing design is 
aimed at stopping shock wave forma- 
tion, thereby minimizing drag and 
smoothing air flow. 'Ilic leading edge 
is swept behind the shock wave gen- 
erated bv tlic fuselage, and the wing 
flies in an airflow considcrablv slower 
than that in front of the shock 

Since the airflow is favorable for lift 
over the fonvard part of this wing de- 
.sign, the purpose is to keep it forward. 
Wing afterliodies are used to slow 
tlie airflow over the re.ir portion of 
the wing and keep the main lift for- 
ward. For the same reason, the large 
aft wing area cliaracteristic of the delta 
wing is eliminated because it is in- 
efficient. W’liitcomb estimates tlie 
N.\SA swept wine has drag due to lift 
about half that of the B-70 tvpc delta 
wing. 

Fuselage shape also plays a key role 
in the wing lift characteristics. \\’hit- 
comb told .Aviation flic swept 

wing is not superior to the delta wing 
bv itself, but that it is superior when 
carefully combined witli the wing aftcr- 
liodies and the fuselage. The fuselage 
lias a long, .sliarp nose whicb tajiers out 
to the point where the wing leading 
edge is joined, then is pinclicd oi cr the 
wing root and bulges to its greatest 
cross section near the wing trailing edge. 
Combered Fuselage 

In eontr.ist. tlie greatest fuselage 
cross-section with tlic transonic area rule 
is near tlic leading edge. 

The fuselage curve oi’cr the wing is a 
critical factor in the supersonic design. 
Indenting the fuselage aft of the leading 
edge root generates low pressures mcr 
tlic large fonvard area of the wing near 
the fuselage. Tlic fuselage is also cam- 
bered to produce lift fonvard and bal- 
ance the aircraft. Tliis eliminates tlic 
need for a canard. 

\Miitcomb originallv wanted to canv 
jiasscngcrs in the middle-rear area of the 
fuselage but fovnid that sonic imist he 
carried in the forward section ft)r bal- 
uicc. lie also has found that the nose 
section must be made longer and fatter 
to accommodate more people in order 
to make the aircraft a practical opera- 
tional transport. 

Horizontal tail surfaces liase l>ccn 
eliminated along with tlie canard. The 
wing is swept enongli so tliat tlie tips 
arc near the tail area, .and clevons can 
replace the horizontal tail surface.’, 
leaving only a vertical tail surface for 
directional control. Tlie whole outboard 
wing panel serves as an clcion bv pivot- 
ing around a spanwisc axis at about the 


one tliird chord point. Nfechanics for 
tlic eleven are housed in a pod which 
forms the outboard wing afterbody. 

K Mach 2.2 transport using the 
N.^S.A concept would be in the same 
>00,000 lb. gross weight class as present 
intercontinental subsonic turbojet trans- 
ports. Wliitconib describes it as an air- 
craft that would have about the same 
range as present jets, but one whicb 
would be much faster. This makes it a 
transcontinental and transatlantic non- 
•stop transport. Greater speed will re- 
quire more runwai unless N.ASA de- 
velops sonic means of .shortening takeoff 
roll for its supersonic design. 

During tlic recent triennial inspec- 
tion here, NASA researchers expressed 
confidence that, despite discussions of 
rocket-powered transports, most ait 
transportation will take place in aircraft 
that will cruise in the atmosphere pow- 
ered by airbre-Jthing engines. N.\S.A 
said it is continuing to cmpliasizc re- 
search to advance performance charac- 
teristics of such aircraft. 

I.anglev rcse-archers charted speed 
versus elapsed flight time and pointed 
out that, among the high speed trans- 
ports, the cunent suKsonic turbojets 
operate close to the optinunn .speed for 
sucli sliort hauls as New York-Chicago. 
hut as range extends to sncli distance? 
a.s the New Yorfc-Pari.s route, a super- 
sonic transport could fly it in less tiian 
half the time required by current jets, 
nui.s, the supersonic transport would 
|)roducc a dramatic reduction in fliglit 
times over the long-haul mutes it would 


fly, and NAS.A observed that, if they 
aic built, supersonic transports will offer 
the largest increase in transportation 
speed ever made. 

On a route as long as New York- 
Moseow. the liypersonic transport offers 
sub.stantial time savings over tlie super- 
sonic airplane, although they arc not as 
dramatic as the jump from subsonic to 
supersonic. Witli flight times already 
cut to comfortable limits by the super- 
sonic transport, the need for furtlicr 
time cuts might be outweighed by the 
very great expense and technical effort 
required wlien the time comes to decide 
whetlier air transportation will move on 
to hypersonic aircraft. 

From its research, NASA has con- 
cluded that supersonic transports with 
flight efficiencies comparable to sub- 
sonic turbine transports appear to be 
technically feasible. Researchers said 
there arc technical problems other than 
flight cfficicncv to be considered but 
tliat none of them appears insunnouiit- 
abte. They also pointed out that the 
"economics of acquisition’’ will play a 
large part in determining whether a su- 
personic transport ever goes into service. 

Discussing its approaches to various 
drag problems witli supersonic trans- 
ports, X,AS.\ said wave drag can be 
minimized by using long, thin wings 
and fuselage or bv sweeping the wings 
back at a large angle. Reporting sub- 
stantial reductions resulting from at- 
tempts to cut drag due to lift. N.AS.A 
cited its new supersonic transport con- 
cept and the technique of flattening the 
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NASA chart shows how flight (iiiic decreases as aircraft speed incre-ascs over three repre- 
sentative route scgnicnb. Curves show that there is little gain in time at s]iec<ls higher 
than 700 niph. between Cliicago and New York and that time gains arc small on the 
New York-Patis route as S|>ced goes above 2,000 inph. Hypersonic speeds improve time 
perfomiaiice on the New York-Moscow route, but the gaiits ate less dramatic than those 
between subsonic and supersonic hansports. 
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When the best communication and navigation equipment 
you can buy is worth the little extra it costs 


Unusual weather demands the extra margin of performance, reliability and safety you get 
with Collins. Complete comm systems. $1520 and $2295 — nav/comm as low as $2195. 
Lightweight Collins equi|>ment available for all aircraft, single engine to jei airliner. 
See your nearmt Collins distributor, or write direct for literature on your specific needs. 



COLLINS RADI 


(APIDS. IOWA • 


LLAS. TEXAS* BURBAI 


.LIFORNI 



tup of tlic fuselage to produce lift more 
t'fficiciitir and liclp tile wing as tun 
approaclies in tiiis area. 'Ilic flattened 
fuselage approach has been adapted to 
tlie B-70. 

l’'riction drag is anotlier problem, and 
N.\S.^ warned of tlic need for extremely 
smooth surfaces on supersonic trans- 
ports to mininii/c this factor. W'liit- 
coinb told Amaiiox W'uek sescral 
manufacturers ate developing tccli- 
niques for smoothing aircraft sur- 
faces. and lie pointed to the Convair 
B-5S as an example of progress in this 
area. lie obscricd that any supersonic 
airplane must he smooth if it is to have 

Hypersonic Research 

Work on Inpetsonic transport rc- 
se-arch is in a considerably less ad'anced 
state tlian tlic supersonic work. N'AS.\ 
has reached tlie point of testing simple 
models in wind tunnels, but tlic tech- 
nical feasibilits of such aircraft has not 
vet been established. NASA will study 
drag characteristics of larious configura- 
tions. as well as problems of stability 
and control of complete vehicles. 

I leating will be a severe problem with 
a hvpcrsonic transport, and N.^S.\ re- 
searchers point out that temperatures 
in the ramjet engines will be higher 
tlian tliose encountered bv the aircraft 
itself. ,\t Mach 6, tlicv estimate the 
temperature in the combustion clianiber 
at about 4.6001’. Since tlicsc tempera- 
tures are bevond tlie capabilitv of stain- 
less steel, the engine will liavc to be 
made from a refractorv material, prob- 
able witli ceramic liners in the com- 
bustion clianiber and exit nozzles. 

Keen with exotic materials, NASA 
thinks a cooling system will be ncccs- 

()ne scheme involves perforating 
the engine cowling to .allow the liot 
inner surfaces to radiate heat directly to 
free space. Above Mach 6, N.^S.A feels 
a mechanical cooling system will be 
needed for the engine and possibly tlie 
airframe. 

I’uel can be drciilatcd through liot 
areas to cool tlicm, but the usual kero- 
sene fuel will break down at the tem- 
peratures expected so that anotlier fuel 
would liave to be used. Hydrogen would 
be good for cooling and as an cnergv' 
source, but the aircraft would liave to 
have a very large and bulky fuselage to 
carry enough of the vetv lightweight 
gas.' 

N.\SA has done considerable rcscarcli 
in transonic transport designs, but this 
work is almost finished, Whitcomb 
points out that rescarclicrs have reached 
the ultimate shape from the aero- 
dynamic point of view. Some use of the 
tran.sonic area rule concept has been 
made with tlie wing afterbodies on the 
Convair 600, but there appears to be 
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A3J Utilizes High-Strength Steel Landing Gear 

Main landing gear of the Nortli .\nierican A5J Navy attack aircraft utilizes Stiux high 
strength steel alloy. Stmx. developed by U. S. Steel Cotp.. is used for the outer cylinder, 
inner cvliiidet. fork and a tninnioii. The nose gear utilizes the material in its piston and 
fork, 'I1ie Bendix landing gear is operated pneumatically by conipicssed iiitiogcu, 


little prospect that other designs will be 
produced using the complete concept 
with its sliapcd fuselage and with 
engines podded in wing afterbodies. 

NASA estimates that these area rule 
features could increase cruise speed of 
current turbojet frans|xirts about 100 
mpli-, considering only cruise efficiency. 
Snell other factors as extra weight and 
flutter would have to be considered 
before over-all performance gains and 
economic advantages could be assessed. 

Admiralty Evaluates 
British Hovercraft 

London — Saunders-Roe Hovercraft 
air cushion veliicle (AW Sept. 14, p. 
30) has undergone a threc-day evalua- 
tion by British Admiralty scientists to 
assess operational potential of the ve- 


Plans to develop the Hovercraft 
commercially were announced by the 
sponsors, tlie National Researcli Dc- 
vclopineiit Corp., but financial backing 
for the project still lias to be nego- 
tiated, Deputy Director Dennis Hen- 
nessey told .^vi.vnoN Week, Discus- 
sions are proceeding with a number of 
industrial firms. 

Inniicdiate development of the craft 
is likely to be in the form of relatively 
small units not exceeding 100 tons 
which would be suitable for operating 
in undeveloped regions. 

Designs liave been completed, Hen- 
nessey said, and could be available 
commercially by 1963. 

Inventor of tlic Hovercraft, Cliris- 
topher Cockerell, said here- recently 
tliat the American designs currently 
flying are "all very primitive, just capia- 
ble of lifting one man, but certainly not 
capable of going from A to B." 
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Airlift in action: 


Building a base 
on Arctic ice 



Reverse-thrust of let-powered propellers brake 
“Ski-130” transports to short, safe stops. Giant 
skis, fitted over landing wheels, retract to permit 
landings on or takeoffs from surfaced runways. 

Heavy steel structures, pre-fabricated in 40-foot 
sections, were part of DEW Line cargo airlifted 
from Sondrestrom AB, Greenland by 61st T.C.SQ. 
of the Tactical Air Command’s 9th Air Force. 



Flying through 40-below storms and fog, Lockheed-built C-130 HERCULES trans- 
ports of the U. S. Air Force ski-landed 26 million pounds of cargo on Greenland’s 
ice cap. Tractors, trucks, machinery, tools, pre-fabricated radar towers and build- 
ings, lumber, cement, crates by the hundred — plus the personnel needed to build 
two vital new DEW Line bases. Mission accomplished (ahead of schedule), the 
“Ski-130” planes headed for Antarctica to support a U. S. Navy expedition. 

No matter where or what the job, Lockheed prop-jet C-130 HERCULES transports 
provide more Jet Age airlift per dollar than any cargo aircraft flying. 
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TARGET MISSILES FOR TRAINING 
DRONES FOR WEAPON SYSTEM EVALUATION 
DRONES FOR AERIAL SURVEILLANCE 


TRAINING FOR AIR DEFENSE- 
THE BEST THING TO FIRE UPON 
IS A RADIOPLANE TARGET 


RadiopUme’s business for twenty years has been to know 
military target applications and to produce target aircraft 
that fill specific training requirements. 

SIMPLICITY OF OPERA TION AND MAINTENANCE 
Radioplane applies its experience and talent in the target 
aircraft field to simplify design -to avoid complexity 
and to produce targets that are simple to operate and 
maintain in the field. 

FIELD SUPPORT 

Flexibility is the key word in Radioplane’s field support. 
Radiopiane provides total Ilight service including training, 
target operation, maintenance, and repair. 

MINIMUM COST 

To hold production costs to a minimum and still meet a 
broad range of military requirements. Radioplane has 
created an entire family of pilotless aircraft that offer our 
Armed Forces budgetary seiectivity-without performance 
penalty. Radioplane combines the latest state of the art 
with balanced design. Radioplane’s “dollar engineering” 
delivers the best targets, the most effective unmanned 
aircraft— at minimum cost. 


^ RADIOPLANE 

A Division of NORTHROP CORPORATION 

Yan Nuys, California, and £1 Paso, Texas 



MODEL with 32 ft. win|.'i|>an and twn J69 engines is used in jet flnp research at NAS.'L Langley Research Center. Test will be con- 
diietcd witli both lialf span and full sjran fla|>s. 


NASA Begins Advanced Jet Flap Tests 


Langley Field, Va.— Jet flap rcscarcli 
K nio\'iug into a new, large scale test 
.stage here which will prosidc more 
realistic simulation of condition.s met 
bv a turbojet transport which might 
use this STOL technique. 

National .Aeronautics and Space .\d- 
niinistr.ition is starting jet flap tests in 
its full-scale wind tunnel here at 
Langlev Rescateh Center with a 32 ft. 
wingspan model equipped with two 
Continental J69 engines. Use of the 
large, swcpt-wiiig model and the hot 
exhaust stream of the J69 will provide 
a more realistic test than the research 
with smaller models and cold com- 
pressed air N.AS.A lias conducted licre 
for several years (AW Oct. 22. p. 34). 

These latest tests ate being con- 


ducted with tlic external flow t\-pe jet 
flap technique which uses engine ex- 
haust deflected up o\cr the wing flap 
to produce added lift and shorten take- 
off and landing roll. N.ASA has al.so 
explored the technique of installing 
seieral small turbojet engines in the 
wing to exhaust from the wing trailing 
edge over the flap to increase lift. 
Subsonic Use 

The external flow type of jet flap 
technique could be most readily ap 
jllied to such cuaent subsonic aircraft 
as the commercial Boeing 707 and 
Douglas DC-8 and the military KC-133 
and B-52. The new test series will pro- 
vide more realistic data for |iossil)lc 
application to these aircraft, although 


it appears that the technique has been 
dcicloped too late for use in the cur- 
rent group of large, subsonic aircraft. 

Model now in the full-scale tmiiiel 
lias the same general wing design and 
flap configuration as the smaller models 
prei iously used. Tests will be conducted 
with both half span and full span flaps, 
and researchers will study different gaps 
and distances between wing and flap 
to find the optimum wing-flap relation- 
ship. Later tests may investigate tail 
size and position. 

'nie hso J69 engines, nominally 
rated at about 800 lb. thrust, are podded 
under the wings and hinged so they 
can be pivoted upw'.ird to direct the 
exhaust flow against the bottom of the 
wing, tlitough tlic flap gap and over the 



WING surfaces aft of the J69 engines (left) have Inconel-X water-cooled panels to [irotect them from heat generated by hour-long 
tests of jet flap tcdiniqucs. Kngincs are tilted to direct exhaust stream up over ibe wiug flaps. Flat exliuiist nozzle (ciglit) is formed 
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airlines in the XT. S. is supplied 
bp Sinclair. There is 


no better proof 
of reliability. 
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top of tKc flap. Ill actual uic, the cx- 
liaiist nozzle itself could be hinged to 
direct the exhaust flow upward from a 
fixed engine. 

Bottom wing surfaces of the model 
haie water-cooled Inconel-X panels in 
the area washed by the hot engine ex- 
haust. These arc to protect the wing 
from heat during tests which might run 
as long as an hour. In use, the exhaust 
stream would be deflected upward for 
only one or two minutes during land- 
ing and takeoff, and he-at protection 
would not base to be as extensile as 
that proiided for the model. 

N.\S.\ has fabricated flat, flared noz- 
zles for the J69s to spread the exhaust 
flow and direct it over the flap. Scl- 
eral small tubes leading from the en- 
gine exhaust are flattened and joined to 
form the nozzle. I'his is le.ss efficient 
than a single nozzle, but aiciids )jtoh- 
lems involicd in using large areas of 
sheet metal under high temperature. 

In operational use. nozzle design 
would he a kci factor in a jet aug- 
mented flap svstem. The aim is to get 
the exhaust flow through the wing-flap 
gap. oier the flap and spread over as 
wide a span of the flap as possible. 'lire 
high velociti- air can provide lift and 
also induce circulation oicr the wing 
ahead of the flap. I his calls for flat 
nozzle shapes to flatten and spread the 
jet exliaiist sheet. 

Cmrent nozzles arc designed onlv to 
shape the airflow for flap purposes, but 
operational designs would have to con- 
sider cruise thrust efficicnev and then 
he carefiilli- tailored to the individual en- 
gine imolved. Nozzles would have to 
be designed for low duct losses to keep 
tlie loss in cruise efficicnev low. Eicn 
with an efficient nozzle, using the jet 
flap technique will mean trading some 
cruise efficicnci’ for the STOL capabil- 
ity gained. 


liarlier tests indicate the gain in 
S'I’OL capability would be substantial, 
and present tests arc being run to 
verifv these results. N.^S.A estimates 
from its calculations that a 707 could 
cut it.s takeoff and lauding roll in 
half with lift coefficients of three to 
four. Next step after the current tunnel 
tests would be flight testing, but tlicre 
arc no current plans to cartv the 
program into this stage. 

N.\SA researchers base flown Bight 
models with lift coefficients as high as 
12.5, and the configuration looked feas- 
ible from the stabfiitv and control 
standpoint. A control jet in the nose 
was required during tests at C,12. With 


the jet flap technique, liigh circulation 
induces downwasli, and increased hor- 
izontal tail area would probably be 
required to maintain controllability. 

Tests indicated that an aircraft could 
be trimmed with its horizontal tail up 
to about C,5. and past that point, nose 
jets or some other technique would 
have to be used for trim. The canard 
might be a better approach, hut if has 
some stabilitv problems not present with 
a horizontal tail, and the canard itself 
would also require a jet augmented flap. 
Directional stabilitv is not considered 
a problem. 

■[lie external flow jet flap system 
could be retrofitted to current trans- 
port and bomber designs to produce 
the dramatic STOL capability calcu- 
lated for it, Init a mmiber of factors 
involved in installing and operating it 
must be balanced before a final ceo- 
noiiiic and tcclinical evaluation can be 
made. Loss in cruise efficient from 
the flat nozzle is one factor, and the 
wciglit added by tlie nozzle and otlier 
hardware is another. Long term prob- 
lems of heat and acoustic fatigue on 
the bottom wing and flap surfaces 
would proNibly require some structural 
licefing and new materials. 

Noise is a further consideration, since 
tlie exhaust stream is blown oi'cr the 
bottom of the wing and it would lie 
noisy under tlie aircraft. This prob- 
ablv wouldn’t be a major problem be- 
cause the jet flap would be used only 
for short jicriods after takeoff and 
before landing, and most of this time 
would be spent inside airport bound- 



Piasecki Platform Starts Yaw, Speed Tests 

Airspeed and yaw indicator probe has been added to the Piasecki \'Z-8P flying platform 
in another phase o( ,\tiny research progtaiii. Platform now uses a Tutbonicca .\itoiislc 
IIB turbine (AW July 13. p. 129); highest altitude so far is 20 ft. 
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ELECTRO INSTRUMENTS 

can meet your systems needs now 

...with HARDWARE, 








ilectro Instruments, Inc. 





Smaller, lighter, wider range 

PNEUMATIC MISSILE REGULATORS 

Shown are three pneumatic regulators from among the of comparable capabilities, have a wide range of inlets 

hundreds of sophisticated missile components developed and flows, have no buzz, and are practically insensitive 

and manufactured by Wallace 0. Leonard, Inc. during to vibration and shock. Note specific performance data 

the past ten years. Accommodating air, nitrogen or andparameters. These Leonard regulatorsare nowin use 

helium, these regulatorsaresmallerandlightefthan units on many major missile systems and in ground support. 

\W J 



PPLICATION 

MISSILE FUEL AND OX- 
IDIZER TANK PRES- 
SURIZATION. Maintains 
Constant Prassura During 
Firing Cyela- 

PNEUMATIC STEERING NOZZLE 
SUPPLY Provides Aeeurataly Controlled 
Gas Pressure to Noazle for Missile Posi- 
tioning and Stability Ooerations. 

INSTRUMENT AIR SEARING SUPPLY Pro- 
vides Precisely Regulated Gas Pressure for 
Guidance Convsonents. MsinUlns Regulation 
Level^and Control Over Wide Range of Inlet 


AvallaBlawithSolenoldShut- 
Ofl and Position Indicators 

^fe'noid Actuation Optional 

Available witb Solenoid Shut-Off, 

in!*" 

Air, Nitrogen or Helium 

Air. Nitrogen or Helium 

A,r. Nitrogen or Helium 

'*“«9ulf«na 

13-25 PSie^.S PSIG 

300-400 ±5 PSIG 

30 to 55 ±.2 PSIG 

Picisure 

3000 to 600 PSIG 

4500 PSIG 
7500 PSIG 

3000 to PSIG 
4500 PSIG 
7500 PSIG 

3900 to 200 PSIG 
4500 PSIG 
7500 PSIG 

Flow 

5-40l08./min, 

6-84lb8.|min. 

a to 20 SCFM 

“iii":”" 

Zero 

10 co.in.lmin. 
Zero 

iiiir'"' 



-85’ to -H65*F 

-«■ to -l-165'F 

Ibrotion 

MIL-E-5272, Proe. 1 

UIL-E-5W2, Proc. 1 

MIL-E-5272, Proc.1 


20 G’s (1 Diane) 

20 6's (1 plane) 

20 G's <1 plana) 

VeighI 

3.5 lOs. 

37 lbs. 

1.45 lbs. 


Wallace 0. Leonard, Inc, offers completely integrated facilities in 
engineering, production and testing. Its skilled craftsmen and ad- 
vanced technical personnel have built an enviable reputation for 
superior products ranging from simple pressure switches to complex 
computersystemsformissileguidance,controlandgroundsupport,Your 
inquiry is invited. For consultation and information please write to; 
Eastern Sales Representatives: 

BRIERLEY, OAVIS COMPANY - S32 Springfield Avenue ■ Summit, N,J. 
Telephone CRestvIew 3-7300 • TWX-SUMMIT NJ 355 



Wallace 0. Leonard, Inc. 

373 South Fair Oaks Avenue ■ Pasadena, California 
Telephone Murray 1-4446 • TWX— PASA CAL 7321 



Vert'ol Ground Effect Vehicle Model 

Wind tunnel model of a Vcrtol ground effect vclilcle is electrically powered. Design 
envisions use of a ducted fan aft of tlie pilot’s cockpit. Air is emitted from a slot around 
under edges of wing for ground ciisliion and from trailing edges for forward flight. 


Soviet Press Raps 
Flying Auto Delay 

Moscow— Russian press ttas issued 
iuiotlier blast at Sos iet butcaiicrats who 
have refused to cooperate with the in- 
ventors of "flying automobiles.’’ 

Last summer, the government news- 
paper Ixvestia charged that officials 
infected by '’pernicious conservatism” 
were negligent in failing to carry 
througli with work im a model ground- 
effect air car toted in 1955 by Gen- 
nadii T'urkin, a petroleum engineer. 
Now, according to izvestia, responsible 
officials arc giving the bnish-off to ideas 
advanred by Aleksei Smolin. an aiito- 

Onc of fmolin’s "flving automobiles” 
has “pockets” on the sides containing 
a collapsible helicopter rotor which 
can be mounted "in a few minutes" 
on the car's top- "With such a rotor 
on the ear top.” Izvestia explained, 
“the automobile can rise into the air 
and cross a river, where it will continue 
its trip on wheels. 'Ihc rotor is easily 
disassembled and put back into tlic 
pockets,” 

The Russian paper said this design 
of Smolin's has teen available since 
1953. "It is hard to explain whv even 
an experimental model of it hasn't been 
built- Obviouslv, somebody's inertia is 
making itself felt.” 

Smolin has also been working on a 
ground-effect flving automobile "held 
up by two columns of air.” Suction 
rings ‘‘up to 21 meters in diameter” 
would be mounted on tlie car’s roof. 


"Tlirce-liladed propellers driven by 
two automobile engines will suck in ait 
and eject it powerfullv through open- 
ings ill the floor.” Izvestia said, “'nius 
strong air streams arc generated which 
lift tlie automobile off the ground and 
force it to ride in the air. 

"Special louvers, which can give pre- 
scribed direction to ait streams, will 
provide directional control and will 
easilv turn the automobile any way de- 
sired.” 

Izvestia said that ‘'flying antonio- 
biles” .such as those designed by Smolin, 
ate verv necessary to Russian geologists 
in roadless areas. "Unfortunately, to 
date thev exist only on the drawing 

First French Aircraft 
Carrier Begins Trials 

Paris— I'rance's first aircr.ift carrier, 
tlic 22.000-ton Clenicnceau. lias begun 
its initial sea trials. 

Slated for service in 1962, the carrier 
will be manned bv a crew of 2,500 and 
will carrv some 60 aircraft, mostly Das- 
sault F.tendatd IV strike fighters and 
Brcgiiet Alize anti-submarine aircraft. 

The Clcmcnccau has a flight deck 
some 773 ft. in length and 135 ft. 
wide. \ canted landing deck stretches 
about 500 ft. off from the rc^lar flight 
deck at an angle of 8.7 deg. 

Each flight deck is equipped with 
,stcam-tvpe catapults which can launch 
a 1 5-ton aircraft every 30 sec. at a speed 
of 112 mph. Landing aid is mirror- 
type. 


■ slimmer, flatter, push-button fast 
...Libb.4SCOPe’s newest, most ad- 
vanced plotter is the result of per- 
sonally-conducted field research by 
Libbascope engineers. Compact 
design permits rack mounting in 
groups, saves desk space. Many new 
conveniences have been added to 
answer yoiir needs; ■ Push button 
confrol ■ Flat vacuum platen ■ 
Multiple symbol printing head ■ 
Splatter-proof pen system ■ Infer- 
changeable modules. 

engineered fof esse of opera! ion... new 



point plotting or continuous trace 


OPERATING INFORMATION 
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BUSINESS FLYING 



Beech Aims at $60 Million Sales Year 


By Erwin J. Bulban 

Wichita, Kan.— Calling 1960 "a vcat 
of decision" during «iiich Bcccli Air- 
craft Corp, will lav the foundation that 
will dctcmiiiie its future in the pros- 
perous but competitively tough decade 
ahead. Vice President-Commercial Sales 
Lcdd\' Grecs'cr set a goal of more than 
S45 million in factors’ billings for busi- 
ness aircraft and parts before some s50 
distributor and dealer rcpresentati' cs at- 
tending the companv's annual sales 
meeting here. 

Achievement of this record goal will 
mean that, at consumer list prices, air- 
minded businessmen will spend a total 
of some S60 million for new Beeeli air- 
craft and equipment in i960— more 
than double what they purchased from 
tlie entire industrv’ a decade before. 

In one of the hardest hitting sales 
talks he has yet delivered, Greever said 
tlicre is no sign tliat tlicrc will lx.- anv 

I3S 


cutbacks, but pointed out that there 
arc other people in this business and 
nothing will come easy. To meet the 
goal of "$60 million in ’60" is going to 
Fake an increased sense of responsibilitv 
on the part of the entire sales organiza- 
tion and greater ciitliusiasin to sell all 
of these new aircraft, lie said. 

lie emphasized tlie "all” by indicat- 
ing that there still are ton many people 
who have their "favorite" airplanes on 
which tliev spend the major portion of 
their sales effort to the detriment of 
other models. And lie also emphasized 
that to increase sales will mean that 
there will have to be "mote of you— 
more salesmen and more dealers." 

Greevet’s optimism that Bcccli would 
meet the goal of S60 million in 1960 
seems to rest on solid ground— althougli 
in the final analysis it will be the fidd 
sales force that will provide the payoff- 
Ilierc are these factors in favor of the 
companv's distributor-dealer organiza- 


tion this coining vear to a greater extent 
than ever before: 

• Low inventories of 1939 modcU, 
which give the dealers a good start on 
promoting tlic 1960 models. Bonanza 
inventories, for example, are less tlian 
half of what they were a year ago, 
Greever noted. Super IS inventories 
are almost gone, he said. 

• More than 25% of the company’s 
present record-breaking backlog oFinore 
than S24 million worth of new airplanes 
ordered bv dealers lias already been sold 
to customers sight unseen. Beech this 
vear, witli tlie iiivcntorv situation look- 
ing fjvoralile, held a meeting last 
August witli top distributors and dealers 
to brief tlicin in advance of the annual 
sales meeting so tliey were able to start 
their sales campaigns earlv and tap 
many prospects who niiglit have bouglit 
competitive makes in the interim. 

• Major improvements in its models, in 
response to dealer requests, should en- 
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TRACK-MOUNTED scats on Beech Twin-Bonanza (left) are a sales feature this year; rearward view shows ba||a|c stowage area. View 
of jilaiie's airsfair door is at right; its use obviates the need for climbing on wing and over scats, as in past years. 


REVISED instriiincnt pane! in the Beecb M35 is shown at the left; auxiliary fuel switch has been relocated to (be center, near the 
(htottlc. Square wingtips keynote the M35. Primarily a style change, the tips improve aerodynamic flow. 
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iibk- tlic sales force to o\crcoiiic objec- 
tions that they said had lost them sales 
in the past. Ness- 'I'win-Bonanzas, for 
example, this year have an integral air- 
stair door prosiding casv access to the 
c-ahin and indisidual track-niountcd 
chairs. Hie conipanv is holding the 
I9s9 price on several important models, 
such as the Bonanza and Travel Air. 
even with the addition of considerable 
improvements. 

• Larger model line in 1960 adds the 
new medium-twin Queen .-Sir between 
the Super G18 and the Travel Air. and 
the four-place Debonair at the lovvcr- 
price end of the scale for those who did 
not feel rcadv to step up to the Bonanza 
price range just vet, making it possible 
for the organization to tap vvider mar- 
kets than ever before. 

But, factorv spokesmen quickly 
pointed out, these plus-factors hardly 
mean that file distributors and dealers 
only have to order airplanes and sit 
back expecting them to sell thcmsclves- 
Competition from Cessna and Piper is 
going to be heavier than ever before 
(AW N’ov. 2, p, 108; Nov, 9, p. 118). 
with all eomisaiiies setting high sales 
goals, expanding sales outlets and offer- 
ing larger model lines. This competi- 
tion has alrcadv made itself felt on 
the sales charts; as Greever pointed 
out. in the decade 1950-1959. the busi- 
ness aircraft manufacturing industry's 
volume has shot up some 676%. while 
Beech growth has been 600%, 

In discussing the growth in business 
volumes available to the distributors, 
Greever noted that in 1959 the coni- 
pany granted over S8.6 million in dis- 
counts to domestic outlets, compared 
with just over 52 million in 195' and 
just over 55 million in 1955. In the 
19-49-1959 period, Beech discounts to 
distrilnitors have increased some 300% , 
lie noted, while the companv’s total 
business has increased some 60O%. In 


1959, discounts to domestic distributors 
included approximatclv 55.1 million on 
the Bonanza, 51,5 million on the Travel 
.\it, SI. 5 million im the Twiii-Bonanzii 
and approximately 52,5 million nil the 
Su|X’r 18. And on the b.isis of distrib- 
utor-dealer financial .statements, these 
sales and servia' outlets realized better 
tliau 6i% profit after taxes, with a net 
of better than 22% before taxes, based 
on gross business including sales of air- 
]jlancs, parts, service, fuel and all other 
income. 

Financial Statements 

Importance of the distributor-dealer's 
financial statement was underscored by 
A. R. Bell, who heads vip Beech Accept- 
ance Cnrp-. the companv's wholly- 
owned financing organization. He told 
the listeners that their monthly finan- 
cial statement was one of the most im- 
portant things they had for planning 
their future, because it spotlights a 
Imsintss' good and l>ad points. 

Holding up five financial statements 
from Beech distributors, he noted that 
onlv- two of them showed that these 


\ 
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LARGE side window and two-piece wlnd- 
sln'eld mark the 1960 Super GIS. Side win- 
dow incorporates a large storm panel. 


outlets were making money in all de- 
partments and not as much as they 
could or should. 

A detailed statement may tell the 
distributor that lie is losing money in 
his service department— but not why. 
Tliis takes sound expense control, espe- 
ciallv on fixed expenses, which arc not 
e-asv to manage. He pointed out that 
personnel absorb some 80-85% of fixed 
expenses, so the distributor and dealer 
have to keep track of how these people 
are being used, how they arc being man- 
aged and how thev buv- Good organi- 
zation is needed to make sure that 
high-priced mechanics arc nut doing 
line or porter work, he emphasized. 

Marketing Service Manager Paul 
Allen pointed out that a lot of money 
is being lost l>y sales outlets in tlic way 
thev handle spare |3arts orders. In Fiscal 
1959, Beech delivered some 54.9 mil- 
lion worth of spares to domestic and 
export distributors, yet onlv 27% made 
their purchases on a monthly stock 
order, which provides them with an 
extra 5% commission. 

Briefing the sales representatives on 
financing, Bell noted that in his opinion 
monev is about at the peak of its tight- 
ness and that interest rates will stay 
about where they are now for a long 
period. 

Banks, he contended will not seek 
too many new customers on loans and 
manv will ])robablv seek to keep down 
their aircraft loan operations. 

He pointexi out that in making a 
sales contact. tlic Beech representative 
should get into the lease and finance 
aspects of procuring an airplane to the 
customer in his initial discussion- Many 
companies alrcadv arc aware of equip- 
ment leasing, he noted-some 71% of 
truck tegistr.itions in this country ate 
on a lease basis, and automobile regis- 
trations ate higher— and customers will 
be receptive to discussing aircraft equip- 



Lockheed for telemetry 


Out of Lockheed creative engineering sessions such as this 
come advanced design and proven performance in the field 
of telemetry. Lockheed's pioneer work on the X-17 project 
resulted in the first successful telemetering of vital data 
during re-entrv. Research continues to provide even greater 
reliability of performance to meet present requirements. 


The Lockheed Electronics and Avionics Division 
( LEAD ) is currently conducting research in Frequency 
Modulated and Pulse Modulated Systems for industrial and 
military needs. 

For proven reliability in telemetry components and 
systems, consider LE.AD. 


Look to Lookhccil for LEADcrWilp In Electronics 

LOCKHEED ELECTRON DIVISION 
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mcnt procurement on this basis. 

lit particiilarl\' cautioned saltsmeii 
against fanning out airplane bnaucing. 
Any outside intca'st may cause the sale 
to be lost— banks, he said, mas dis- 
courage the customer from extending 
his loan credit 1>\' busing a plant. 

Beech Acceptance dorp, has financed 
nearly SdO.5 million worth of business 
aircraft, numbering 1,1-ls units, since 
it started operation in 1956. Bell re- 
ported. 'lliese included 29i airplanes 
finaiited on retail loans, 110 on lease 
deals and 740 floor-planned to cnatsic 
sale.s outlets to maintain denionstratot 

Additional aids for the company's 
field force «ill include the new na- 
tional accounts rcprcscntatirc. lom 
Gillespie, who uill work ont of the 
factor\' with field salesmen in aiding 
tliem to close sales to large fleet opera- 
tors, Gillespie has made a detailed 
studv of some 35 large business aircraft 
fleet operations; tvpe of planes thc\' buy, 
where they buy them, how ]3lanes are 
scheduled, how spares and maintenance 
arc handled, operating and fixed and 
variable costs to provide necessary back- 
ground an what information is needed 
to close the Mile with a big operator, 
Gillespie will be on call by distributor- 
dealers when they need expert adiicc 
on doing transportation analyses for 
tliis market. 

Ilie cumpanv is also proiiding spe- 
cialized consulting for distributors and 
dealers «4lo are thinking about expan- 
sion programs, to help them in dinclop- 
ing best layout, architectural design and 
optimum efficiencies in use of space. 
Aircraft Line 

'IIk- ajmpanv’s 1960 business aircraft 
line is the largest it has ever had avail- 
able, u'itli scieii versions of six distinct 
types. Highlights of the 1960 lineup 


Bonanza Capability 

Wichita, Kau,— Nonstop deliverv flight 
of 1.275 mi. in 6 hr, 20 min. bv a I960 
Beech M35 Bonanza from the factors 
to the West Coast after the close of an 
aminal sales meeting here )>niiits n]> the 
performance of modem single-engine 
hasiness aircraft. 

Charles f, (Chuck) .-ymos. ,Vcro Sales 
it Service. Inc.. Kresno, Calif., a dealer 
for distributor Norman laitson, Van 
Nuys, made the flight at l2.500-ff. alti- 
tude using 539f power of the 25n-hp. 
Continental IO-470.C fuel injection en- 
gine at 2.300 rpm. and IS in. manifold 
pressure, which gave him a fuel con- 
sniuptioii of 9.5 gph. for the trip. His 
bloek-to-bloek ground speed averaged 
201 mph.; true air s[>ccd at 12.500 ft. 
varied from 198 to 204 mph. 


• Twin-Bonanza is asailablc in two 
models, the 1I5U, which has 340-hp. 
fuel-injection siipcrcliarged I.scoming 
lGSC)-4SU-.-\l.-\6 engines and sells at a 
biisic consumer list price (jf 599,300; 
the D30C, which has the liigh-com- 
pression 295-lip. Lvcoming GO-480- 
G2D6 engines and lists at 583,000. Ex- 
cept for powerplaiit.s and performance, 
tile airplanes are similar; both feature 
tile new integral airstair door on tlie 
riglit side just liehind tire wing root per- 
mitting direct entry to the cabin, and 
indisidiial traek-moimtcd cliairs wliich 
provide a renter aisle for e.isy access to 
various seats. Beech lias drojjped tlic 
flour of these airplanes approxiniatelv 
four inches, providing considerably 
more liend room. Backs of standard 
lightweiglit cliairs can he lowered to 
provide sleeper seats, or a new liglit- 
vvciglit couch can lie installed, provid- 
ing seven places. Couch can be re- 
moved or installed in approximatdv 
three minutes. Other improvanent.s in- 
clude a new pilot's .scat with vertical 
adjustment, flusli-ty|5e fuel tank vents 
under the wings for better icing control, 
dual fuel pumps on the cabin heater 
svstem to increase its elficiciicv, squared 
wingtips providing improved tip effi- 
ciencies and impniving low-speed char- 
acteristics, and addition of the new 
lightweight Goodrich de-icer boots, 
which are approxiniatelv 63 lb. lighter 
than |3tcvious models. Cross weight of 
the 1130 has been incrc-ascd from 7,1 50 
lb. to 7.300 lb. at a 40-lb. increase in 
eniptv weight, giving the airplane a use- 
ful load of 2,200 lb. Bill Quinbv, new 
Twin-Bonanza .«lcs manager. rei)laeing 
Tom Gdle.spie, .said lie believes tliere 
is a national potential of 143 Twin- 
Bonanzas in 1960. coniparcxl with 
129 in 1939. 

• 'I'ravel Ait B95, liglit-tvvin four-five 
scater, will list at 531.300 in its basic 
configuration, same as tlic 1939 model, 
in spite of considerable iiiipnnemeiit in 
the cabin area which provide.s an addi- 
tional 19 in. of rear cabin space for a 
gain of 17 cu. ft., giving ani|)le room 
tot a fifth se-at. Scats ate also track- 
iiiuuntcd and liave fully reclining backs, 
h ront scat is raised to improve visibility. 
Instrument pmel has been revised; by 
putting electrical switches on a sepa- 
rate panel on tlie left side of the cock- 
pit, sufficient room lias lieen gained to 
permit mounting four instnnnents in a 
row for improved grouping and there is 
also more room for radio. Major aeto- 
dviianiic clmnges are a redesigned t-.iil 
group adding 19-iii. span to the hori- 
zontal surfaces and a new seini-swcpt. 
cleaner vertical stabilizer with improved 
fairing on the dorsal fin. New tail im- 
proves center-of-gravitv loading of the 
airplane ;md also takeii out the earlier 
mnde4s’ nose-lieaw- feeling. New wing 
fla|3s, some 41 in. wider than the pro- 



BIG news 
in electronics 
for vibration 


testing 


cently shipped by MB to the 
Sperry Gyroscope Company. It 
featured on electrodynamic ex- 
citer of 25,000 pounds force 
output, a 100 KW high fidelity 
power amplifier of advanced 
design, and fully integrated, 
electronic controls for complex 

What makes one company a 
preferred source of supply in 
its field? Reliability, of course. 


_ 

ord of "firsts." Look 
record in electronics alone, 
applied to vibration; 

'A amplifier design for 


MB’s 


shaker dr 


ncing with 


technigue 
first to achieve low 
big-ojtput ampli 
first displacement 


XY recording 
distortion in 


providing protection without 
complete system shutdown 

feedback afounO^outpuHubes 
first use of regulated tube 
filaments 

When you need vibration 
test equipment, make your 


n MB quality and 


MB ELECTRONICS 



Now on tap . . . 

20,000,000 watts 
f of audio power 

from MB 
ELECTRONICS! 



Pioneer and leader 

in the field of vibration 


TWENTY million watts— that’s the cumulative output available from ME power 
supplies now driving vibration test systems in the field. 

The figure is more than a mca.sure of the new importance of vibration testing. 
It’s a measure of MB's technical advancement in the field of electronics for vibration, 
acoustics, and sonar. 

And it’s a measure of the company's unequalled background of experience in 
designing electronic power for dynamic forces... in producing integrated 
vibration testing systems including amplifiers of lOOKW output and more, and 
exciters that utilize amplifier power more efficiently ... in programming vibration 
testa to any required specification. Thus experience is available to you through 
MB’s staff of vibration specialists and the largest force of field service technicians. 
Avail yourself of their expert recommendations on your vibration test problems. 


MB ELECTRON! ICS 
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nous t\pc, keep stall speed at 70 mph. 
Despite a gross weight increase of 100 
lb., useful load is approximately 35 lb- 
higher. 'I'he airplane can take the new 
Goodrich boot de-icing system. Anti- 
icing fluid tank for propellers is located 
in nose baggage compartment. 

• Debonair Model 33 four-placcr, which 
will sell for 519,995, is designed to 
compete w ith the Cessna 210 and Piper 
Comanche and is in the market area in 
which Beech secs a r-olumc of some $53 
million over the next two years for this 
class airplane. Primarily a Beech Bo- 
nanza airframe, the compans' has simpli- 
fied the interior and equipment, put 
smaller wheels mi the airplane and used 
the 223-hp. Continental IO-470-J fuel 
injection engine to get the price down. 
XVith this powerplant and a Martzell 
constant-speed hydraulically-controlled 
propeller, the Debonair has a gross 
weight of 2,900 lb., useful load of 1,170 
lb. and a high speed of 193 mph., with 
cruise speed being 185 mph. at 75% 
power at 7,000 ft. and 180 mph. at 65% 
at 11,000 ft. Scnice ceiling is 19,800 
ft. Fuel eapacih', standard tanks, is -f9 
gal., with auxiliary tanks giving 68 gal. 
usable fuel. Maximum range is 1,170 
mi. compared with 845 mi. on standard 
tankage. Ranges arc at 143 mph. (43% 
power) at 10,000 ft. Airplane can carry 
270 lb. maximum baggage. Type cer- 
tification was done in utility category. 

• Super G18, which is the company’s 
sCACn-to-ninc-placc ‘'hcasy twin,” this 
year sells at a basic list price of $126,- 
000, up $3,500 over the 1959 model. 
Major improrements have been in the 
cockpit area, a new two-picce windshield, 
split in the middle by a narrow center 
strip providing considerable increase in 
visibility. Extension of overhead canopy 
provides additional headroom. Rudder 
pedals are adjustable in. and a new 
control lock has been designed that can 
be engaged into the pedals from a stand- 
ing position. Larger side windows in- 
clude an openable storm panel; win- 
dows can be jettisoned for emergency 
exit. Instrument panel has been rede- 
signed so that all radio switches arc lo- 
cated across the top; the only overhead 
item being firing switches for Aerojet- 
General JATO rockets, which can be 
mounted in the rear of the engine 
nacelles as optional equipment. An- 
other feature is exterior-mounted "ice 
lights” beamed along the leading edges 
of the wings. Oxygen bottles, formerly 
located behind number 5 bulkhead in 
the cabin, now are located in the lower 
nose on the left side for easier ser\ icing- 

Super 18 Sales Manager Guy Miller 
noted that 68 units were sold in 1939 
at a total consumer list price of $10.6 
million— Ohio Aviation Co., Vandalia, 
took delisery of 11 airplanes, the all- 
time record since the airplane was in- 
troduced. In all, nine distributors made 
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from 1354 to 200% over their quota 
im this airplane last year. 

Miller cautioned distributors nu tak- 
ing on too much workload as regards 
radio installation on the Super 18, 
pninting out that the factory now has 
sot up a custom radio shop that could 
free distributors of the need for tying 
lip capital in .such facilities, and also 
obviates the need for holding the air- 
plane up for a month to six weeks after 
dcliserv to the distributor prior to hand- 
ing it oscr to the customer fully 
et|uipped. lie noted that one distributor 
he visited had some $220,000 worth of 
radio inventory. Under the new anange- 
ment, the distributor commission on a 
factors-installed radio is 100% profit 
and he also gets a commission on the 
labor. Miller estimated that installation 
at the distributor’s base "only provides 
a 6-7% profit.” 

• Bonanza MSS this year is offered at 
the same $25,500 price as last year's 
K55— Beech skipped the letter "I.” this 
year to avoid confusion with US.\F- 
.\rm\- use of this suffix to denote liaison 
aircraft. Few m.ijor changes mark this 
four-])lacer, which is now in production 
for 15 years during which time 6,161 
ha\c been dcliicred. Square wingtips 
har e been added and instrument mark- 
ings, placards and decals arc matte white 
for easier readability, .\iixiliary fuel 
pump switch has been mn\cd to the 
center of the instnimciit panel near 
the throttle. TIic company sold 413 
K35 Bonazjis last year. 33 more than 
the previous vear in spite of a $1,000 
price increase. Sales Manager Steve 
flowbert pointed out. with six of the 
companv’.s distributors selling 30% of 
the total. Of e\crv four Bnnazas sold 
last scar, one was equipped witli tlic 
extra scat making it a five-placer. 

Soles Leaders 

Honors were paid to the company’s 
distributors and dealers making high 
sales scores last year. N'amcd for out- 
standing performance on all four 
models were Cutter-Carr lOying Serv- 
ice, Albuquerque. N. M.. and laing .\ir- 
craft, Ouialia, N'cb. 

Cited for quota achievements for 
three mexicis were: Jack ,\danis .\ircraft 
Sales. Memphis. Tcnii., Alamo .\via- 
tioii, San Antonio, Tcx„ Atlantic Avia- 
tion New- York Division. Teterboro. 
\. f.. Atlantic .Viation-Wilmington 
Division, Del., Combs Aircraft, Denver. 
Colo.. Elliott Flying Service, Daven- 
port. Iowa, Ohio Ariation, Vandalia, 
Topeka Aircraft Sale.s &• Senn'ce, Kan.. 
'I’ulsait Distributors, Tulsa. Okla.. and 
Roscoc Turner Aeronautical Corp.. In- 
dianapolis, Ind. 

Eighteen domestic distributors joined 
the Beech Million Dollar Club: Alamo 
.\riatioii, Atlantic A\iation-Ncw York, 
.\tlantic Aviation Service, Philadelphia. 
Pa.. Butler Airplane Sales. Rockford, 
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New Barber-Colman Multi-Port Slide Valves 
developed for General Electric to help 
give the «J85 high performance and 
efficiency over a wide operating range 

In addition to its compact size and light weight, General Electric’s new J85 turbojet 
features high performance and high efficiency over a wide range of operating speeds. 
Barber-Colman, working with General Electric engineers, developed a unique multi-port 
slide valve to meet special performance and package requirements. This valve, shown 
at the left, plays a vital part in the high efficiency of this engine. 

Manufactured exclusively by Barber-Colman Company, these valves are made in 
four-port and six-port types for use in J85 turbojets which will power many of the nation’s 
most advanced piloted aircraft, missiles, and drones. J85 applications include the 
Northrop T-38 “Talon,” and N-156F “Freedom Fighter,” the McDonnell GAM- 72 decoy 
missile, and the Radioplane Q-4B target drone. 

Characteristics of Barber-Colman multi-port slide valves are as follows: Maximum 
temperature — 630°F. Maximum pressure — 60 psig at 630°F. Ambient temperature — 
65°F to 350°F. Total leakage — 1.55 Ib/min at 60 psig and 630°F. 

This valve story illustrates the typical way Barber-Colman works with leaders 
of the aircraft and missile industry to apply our specialized know-how to major 
industry projects. Consult the engineering sales office nearest you: Baltimore, Boston, 
Fort Worth, Los Angeles, Montreal, New York, Rockford, Seattle. 


Barber-Colman Company 

Dept. X, 1422 Rock St., Rockford, Illinois 
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Avian 2/180 Gyroplane vlaits ground test at WatctlooA\'cllington Airport, Kitchener, Ontario. Can, Higli-jpccd taxi nins were cotn- 
]i1cted during the second dav Si test program. Ron rcterson is Avun pilot; Peter K. Payne, company president, is in aft scat. 


Avian 2/180 Gyroplane Readied for Initial Flight 



Avian 2/180 Gyroplane is undergoing 
ground trials in Ontario, Canada, prior to 
maliiog its first fliglit. Original flight date 
was Sept, 80; ]iost]>oncnicnt is attributed 
to cniu]iaiiv moving most of its o|Ktations 
to a new' plant, to a second iirototvpe being 
built for the certification program 
Nov, 16. p. 99), to the companv deciding 
ti) fabricate components instead of snbeon* 
tracting. and to negotiations w'ith and re* 
jiorts for government agencies which have 
coiisnincd more time and money than was 
foreseen. Drawing at left shows layout of 
mcchaoica] drive system for the second pro- 
totype, 2/180B. pirst |irotofy |>e is shown 
below during initial cheekont of the rotor 
system at the .Avian plant in Georgetiiwii. 
Out. .Aircraft is tied down and chocked. 
During initial trials the Grroplanc is bein’' 
operated without its ennopv; a side panel 
and lead-ins to the engine air intakes also 
arc removed. Gvroplanc is designed to 
cruise at 150 mpli. at 7598 power. Normal 
approach s|>ecd for a dead stick landing is 
20-25 niph.; touchdown speed is 15 inph. 
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CAB Accident Investigation Re/tort: 

Breather Discharge Caused Nacelle Fire 


-\lsout 1623, Jail. 17. 1959, Kastem .Air 

Lines Plight 70-1 made an emergency land- 
ing on rnnw-ay 9R of the Miami Interna- 
tional .Airport. 'I1ie landing wa.s made Irc- 
eanse of an engine failure and uncontrollable 
lire immediately after takeoff. Of the five 
erese members and 12 pa.ssengers. one pas- 
senger received iihnor injuries. 'I'hc aircraft. 

a Lockheed 1049G. N 62400, was badly 
damaged by in-fliglit and ground lire, and 
by impact when the right main gear col- 
lapsed. 

It is the Board's analysis of this accident 
that the No. 5 engine feihire resulted from 
an Initial failure of a coimccting rod, prob- 
ably No. 10. It is believed that during the 
engine failure progression an abnormal ex- 
haust flame ocentred which igniled a flam- 
mable discharge from the outboard breather 
exit of the engine. 'Ilie resulting flame then 
penetrated the alnniimim wired well doois 
Igniting a fire in /one 3-.A of the nacelle, an 
area not presently serviced with fire estin- 
gnisliing agents or fire detection. 

.As corrective measures the Board has 
fetoiiiinendcd to the Pedera] .Aviation 
.Agency that con.sideralion be given to a 
re<|uirement that /mie 3- A be serviced with 
lire detection and extinguishing ctpupmeiit; 
also, that action be taken to ensure tliat an 
abnormal exhaust flame cannot ignite an 
umisiial hreallier diseliatge. The Board fur- 
ther recommended that the u-hccl well 
doors he replaced with those made of fire- 
proof niaterial.s. 

In eoimeclion with the accident, the 
Board investigated and found the Dade 
County Port .Authority .Airport rescue and 
fire-fighting department tiefieient heeaiise of 
a lack of esjiiipinent capability . '1 he Board 
nas infoniied tlial this deficiency will soon 
lx- enrreetecl b\ additions to tlie eijuipmeiit. 

INVESTIGATION 

Pastern .Air Lines •Pliglil 7D4 is a daily 
nonstop flight from Miami. Ma., to Detroit, 
Mich., scheduled to originate at 1 5 53' and 
terminate at I94S. On Jan. 17, 1959, the 
assigned flight ertn consisted of Capt. 
James \A‘. Rush, Pilot Robert P. I larkless, 
I'liglit Kngincer Riixse-l -K. Pslihaeli, and 
Might .Attendants Pstlier M. I'liarpe and 
AA'amia Carr. 

riie necessary doeimients pteparators to 
the trip sverc completed in a tontine man- 
ner and well Hi advance of flight time. .A 
revicsv of these papers showed they were 
complete and properly executed. "I'hc flight 
plan showed the fliglit nas planned in ac- 
cordance with instrument flight rules, al- 
tliongh wfather conditions at Miami were 
clear except for a few distant enniulus 
elmids ancf the visibility w-as 12 mi. The 
load manifest sliosscd the gross takeoff 
weight of the aircraft ss-as ]07.7"6 lb.; the 
iiiaxiimim allossablc weight for takeoff for 
'All times herein nre Eastern SUnilani 
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the proposed operation was 124,310 Ih.. 
and the maxnnuiii weight for landing ss-as 
124,310 lb. I he load was properly dis- 
tributed. 

Might Pngiiicer Pshbach perfomied a 
preflight inspection of N 6240G, lie 
stated that while inspecting the right main 
landing gear wheel well and No. 3 nacelle 
area he round a considerable amount of oil 
accuimilation in the wheel ssoll and streak- 
ing the sides of the nacelle and wheel well 
doors. The engineer said the oil accumu- 
lation and streaking was (|nile normal and 
in characteristic patterns from the No. 3 en- 
gine and engine breather exits, lie said the 
same conditions existed in and atonnd the 
left wlieci well and were normally existent 
on all aircraft of this model and make. 'Ilte 
flight engineer added that he found some 
hydraulic fluid on the right main gear strut. 
Phis was not niinsiial because the right stmt 
was rcp.ickcd diiriiig an 18-lir. layover petiod 
for the aireiaft before Plight 704. He 
slated tliat liis prefliglit w.as complete and 
he nos satisfied there were no leals. 

.At -Isj? I'‘liglit 704 received taxi clear- 
ance to runway 27R for takeoff. The dis- 
tance iiivohcd was short; however, because 
of heavy traffic. Ixith ground and air. it was 
iiboul 20 min, befote Plight 704 was No. I 
for departure. I'he erese members stated 
that during this time, while in mnnp po- 
sition, a thorough and satisfaetorv pretake- 
off cheek was made and, bccan.se of the 
delay, a ping defoiiling and hnrnout pro- 
cedure ssas accomplished. 

Pilot llarkless made the takeoff at 1621. 
.All crew members said that powerplant re- 
sponse was iiomial and the aircraft acceler- 
ated properly. They stated that the tlirot 
ties were closely aiignecl at takeoff power 
and power and pressure nidiLations were 
ee|iial and slable. The engineer found the 
engine temperafiue indications within the 
normal range. AA'Iien the aircraft was air- 
borne the landing gear control w-as posi- 
tioned to "gear up. " and while the gear 
was in transit maximum eoiitinuous power 
was established- .Again the etew found 
the power indications equal and slable from 
all powerplant.s. 

Capt. Rush st-ated that ahoiil 1 50 ft. 
ahose the tnnway and about the time the 
gear was retracted he saw a fliietnatinn of 
the No. 3 engine tachnincter. 'llie ipm. 
dropped from 2,6011 to 2,3(111 and returned. 
Siimillaneonsly lie noted a power decay for 
tlic engine. The fliqlit engineer saw these 
conditions and noted that the engine igni- 
tion analy/er. then set to the No.-3, showed 
tsvo secondary shorts in the No. 12 cUnidet. 
Capt. Rush ordered the engine sluil down. 
Ilie engineer stated that he closed the 
throttle, nit the mixture, and depressed the 
No. 3 fcathciing hntton, holding it imti! 
he S.1W the propeller slop. He then turned 
off llie No. 3 fuel boost pump, the genet- 
ator, and the No. 3 fuel tank selector sahe 


and closed the engine cowl flaps. .Accord- 
ing to the Kastc-m .Air Lines emergency 
procedure, unless a fire is know*n to exist 
the emergency firesvall shutoff valve is not 
to be actuated; therefote, because no fitc 
was indicated at this time, this was not 

.As near as can be determined, about the 
time the engine failure procedure was in 
progress Miami tower personnel saw smoke, 
then flames, trailinp the aircraft from the 
No. 3 engine iiaeelle area. The local con- 
ttoller infoimcd the flight and cleared it 
to land using any runway. The airport 
emergency equipment was alerted at the 

Bell Sounded 

'lilt- crew slated that before the aircraft 
was over Ihe west end of the runway and 
when the last steps in the engiiie ont pro- 
cedure Were taken, the master fite-waming 
bell sounded and the No. 3 engine zone 1 

and 3 ligfits quickly follow ed, at Which 
time Capt. Rush took control of the air- 
craft. The flight aigiiiccr positioned the 
fire extiii|iiishcr selector to the No. 3 en- 
gine and when Capt. Rush ordered him 
to ‘fight the fire” the first of two Ttcon 
bottles was discharged. Capt. Rush esti- 
mated the aircraft w-as then just past the 
west end of the runway , 'llie warnings con- 
tinued anti the second bottle was discharged, 
The action was ineffcctiec although, some- 
time in this sequence, the zone 1 warning 
light went out. I’ilot llarkle.ss saw fire 
from the Nti. 3 engine nacelle area reflected 
on the inboard side of the No. 4 nacelle. 
Also, about this time the odor of smoke 
pernieated the cockpit. 

At tins time fire was known to exist and 
extinguishing action had been taken. 'Hicre- 
fore, the eompanv's emergenes procedure 
required that the emergency firewall shut- 
off valve be pulled and the cowl flap.s he 
opened. This was not done. The flight 
engineer staled he rccogni/ed the require- 
ment and omission, in essence, he credited 
the rapidly occurring events and the coni- 
piiunded emergency as part of the reason 
for the omission. He also said tlic emer- 
gency steps taken were not cheeked against 
tile cockpit checklist as there was little 
opportunity for such action in the short 
time available. 

Niimcrons aeronautically qnalificxJ wit- 
nescs saw Ihe aircraft during the phase of 
flight just described. Many furnished state- 
ments and several testified as to tlieir oh- 
servutions before the Board in public hear- 
ing. l•'^onl this source it was learned that 
an abmirnial dense gray-white smoke was 
.seen emanating from the No. 3 nacelle dur- 
ing the last part of the takeoff roil just Ire- 
fore the aircraft became airborne. One 
witness who saw tliis smoke stated he saw- 
flames on Ihe right side of the nacelle just 
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RESUME FROM ROHR 

TO PROFESSIONAL AND ADMINISTRATIVE PERSONNEL 


Address 

Health 

Present 

Position 

Experience 

Reason for 
these openinga 

Business 

References 

Availability 


Rohr Aircraft Corporation 

Main Plant and Headquarters : Chula Vis ta> California 
(near San Diego) 

Manufacturing Plant: Riverside, California 

Assembly Plants : Auburn, Washington; Winder, Georgia 

Established 20 years 

Financial health excellent • Sales this year, $184,000,000 
Backlog approaching a quarter-billion; 68% commercial 


World's largest producer of components for flight 

After years of experience in the engineering and manu- 
facture of ready-to-install power packages, Rohr today is 
widely diversified in many fields of structural flight com- 
ponents. For instance, the design and production of such 
major components as fuselage sections, jet pods and struts, 
empennage assemblies, flap tracks, missile racks, wing 
leading edges, etc. Perhaps even more important is Rohr's 
leadership in the development and manufacture of stainless 
steel honeycomb sandwich panels, and advanced research 
in the field of practical usage of exotic metals. 


Rohr is selecting successful professional and administrative 
personnel to join its highly-regarded team. 


America's major aircraft companies 


We are available for interviews whenever it is mutually 
convenient. Please forward details of your education and 
experience to Mr. J. L. Hobel, Industrial Relations 
Manager, Rohr Aircraft Corporation, AW-8 
Chula Vista, California 




after tbe aircraft became airborne. .\iiotIier 
witness saw the flames immediately there- 
after and stated that as the aitcraft passed 
his position, affording a side shew of the 
outboard side of the nacelle, it was his im- 
pression the flames were coming from the 
light (No. It PRT (power recovery turbine) 
exhaust outlet. Both of these witnesses were 
qualifled nic'chanics and stated the flames 
were abnormal. They described them as 
iiitcrmitlciit and a dirty orange-red color 
trailing rearward along the nacelle area and 
visible even when viewed into the sun. 

.\ few seconds later, when the aircraft 
was neat the svest end of the runway and 
about 250 ft. above the ground, flames hurst 
out of the nacelle area and, viewed from 
the rear, seemed to come from and surround 
the aft nacelle area. Tower personnel, lo- 
cated on the opposite side of the naadle. 
first saw gray-white smoke and then flames 
shortly after the aircraft became airborne. 
One stated that when \icsvcd from a quar- 
tering tear position the flames extended 
below and to the rear of the nacelle. Manv 
other witnesses saw’ the smoke and flames 
about this time. Most agreed the gray-white 
smoke was obsersed first and became heavier 
as the aircraft contimicd: also, when the 
flames appeared they were iiiterniittently 
visible in the smoke. Of all these witnesses, 
none could recall the landing gear position 
or whether or not the No. 1 propeller was 
stopped. Several explained this was because 
their obserx-ations were almost hypnotically 
fixed to the smoke and fire. 

In the Constellation. Capt. Rush turned 
left as soon as possible to establish a base 
leg for landing on runway 9R, the parallel 
runway to 27R in Ihc opposite direction 
of takeoff. He stated that the pattern 
.speed did not exceed 140 kt.. the altitude 
did not exceed 400 ft., and the pattern 
was as close as possible, lie also estimated 
the first Freon discharge was before the 
first left turn and the second was shortly 
after this turn. The landing gear was ex- 
tended during the left turn to final ap- 
proach and landing flaps were extended 
shortly thereafter. Both operations were 
accomplished normally. T'hc captain said 
the touchdow’n was smrsoth and verv close 
to the approach end of the runway. He 
said that Siiriiig the rollout normal .system 
braking rapidly “faded nut” and became in- 
effective. .Ml four throttles were pulled into 
reverse range, at which time the aircraft 
yawed to the left, .\bout this time it was 
learned the No. 4 engine had stiippccl and 
nose wheel steering was inoperative. Sec- 
ondary braking was initiated but also 
quickly faded out although the auxiliary 
hydraulic pump and manual pump were op- 
erated. It was also noted the primary and 
secondary hydraulic quantity indications 

With the partial braking asailahle, some 
reverse thrust and norma] rolling decelera- 
tion, the aircraft slowed appreciably but 
did not stop until it overran the cast end 
of the ruinvay about 7s ft. llicn the right 
main landing gear collapsed. 

From variously positioned ground wit- 
nesses. who saw the flight from Ihc first 
left turn to landing, it was established that 
flames were visible most of the time as the 
aireraft progressed through the pattern. 
None saw any parts fall from the aircraft in 
(light. The fire became much worse on the 


Soviet pilot A. D. Itzkov makes an “obstacle” takeoff and landing in an Mi-1 helicopter 
during the second aimual All-Union Helicopter Sport Competition at Tushino. Container 
on left side, aft of cockpit, is an auxiliary fuel tank. 


final approach and during the landing roll 
flaming ineta! fell from the aircraft and 
flaming fluid poured dosvn the main gear 
onto the runway leax'ing a path of fire. One 
witness said that on final approach the No. 
3 propeller was turning .slowly: another said 
it was stopped. A photograph taken dur- 
ing the ground roll .showed heaw flame 
pouring out of the aft nacelle area behind 
the extended main gear strut and passing 
the trailing edge of the wing above and 
below the flaps. 

'ITie stewardesses prepared for cabin evac- 
uation before the aireraft stopped, caution- 
ing passengers to use the lett side and to 
remove their shoes and glasses before using 
the cmct|ency slide elnite. The main cabin 
door was opened and the chute hooked up 
while hvo male passengers left the cabin 
through window exit 17-.\. -At a request 
from StawardcM 'lliarpc they came to the 
cabin door, and lield the bottom of the 
emergency slide chute for the others to 
slide down. "Hie crew also used the chute, 
with Capt. Rush last after a final check of 
the cabin. One elderly and partially dis- 
abled passenger teccised aggravation to 


his existing condition during the evacu- 
ation. Though none of the crew could 
estimate the esaciiatiuii time the rapidity 
and efficiency described bv passengers and 
witnesses indicated it could not have taken 
uuieli more than a minute. 

'I hc Dade County Port .Viithority airport 
emergency rescue and firefighting equip- 
ment intercepted the aircraft from a cross- 
ing runway (17-33) before it stopped. -After 
learning tliat all uccu|»mt.s were safely out 
of the aircraft the emergency personnel be- 
gan to fight the fire, wliicli was not ex- 
tinguished for approximately 30 min. and 
not until assistance was received from off- 
airport fire departments from .Miami, Miami 
Springs. Hialeah, and Dade Counts. As a 
result, a part of the accident investigation 
and public hearing was devoted to deter- 
mining ss’hat equipment was available to 
the rescue and firefighting department, the 
capabilities of this equipment, and the 
tactical manner in which it was used to fight 
the fire In this accident. 

l''roni competent ss'itnesscs of the .Airport 
Hrc Department it was learned that foam 
was used as the principal extinguishing 


Mi-1 Helicopter Competes in Show 
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ELECTRONIC-ELECTRICAL ENGINEERS 


Are you enjoying these advantages 
in your present position? 


I j Space-age assignments. 

Boeing’s extensive systems management 
experience and its space-age orientation have 
laid the foundation for continuing growth and 
leadership. Underway at Boeing are advanced 
space-probe research projects, and lunar, 
orbital and interplanetary systems studies. 
Electronic and electrical engineers find at Boe- 
ing assignments of tremendous scope and pro- 
fessional reward in radar, infrared, antennas, 
guidance and control, instrumentation, and 
communication. 

I I Advanced research facilities. 

Boeing’s research, development and engineer- 
ing facilities are among the most varied, exten- 
sive and complete in the industry. If your field 
is design or development, you’ll be backed up 
by research scientists working in ion and plas- 
ma rockets and fields covering the full spec- 
trum of electronic requirements of advanced, 
integrated systems. If your prime interest is 
research, you’ll be working with up-to-this- 
minute equipment. In addition, the Boeing 
Scientific Research Laboratories is staffed to 
develop new and fundamental knowledge at 
the frontiers of science. 

j I Opportunity for Advancement. 

Spacecraft and advanced missile projects — in- 
cluding Minuteman solid-propellant ICBM— 
are expanding at Boeing, creating an increasing 
demand for electronic-electrical engineers cap- 
able of moving up to positions of greater 
responsibility and income. To help engineers 
get ahead faster, Boeing maintains a company- 
paid graduate study program, and conducts 
regular personal merit reviews to assure you a 
continuing opportunity for individual recogni- 
tion and advancement. Boeing also carries out 
other company programs designed especially 
to develop personnel for added responsibilities. 




I I Better family living. 

Boeing headquarters are located in the ever- 
green Puget Sound area, world famous for fresh 
and salt water boating, fishing, hunting, camp- 
ing, scenic forests and dramatic snow-capped 
mountains one hour away offering six-months- 
a-year skiing. Per capita boat ownership is 
America’s highest. Climate is mild the year 
’round, with average minimum temperature of 
46.3°. Area is also noted for beautiful modern 
homes, outstanding schools and universities, 
cultur^ activities, unexcelled shopping facili- 
ties. At Boeing you work your best and play 
your best, because both career and living con- 
ditions for the whole family are ideal. 


There is more to getting ahead in engineering and 
science than one’s own ability. Of almost equal impor- 
tance is the environment in which you work. If, in 
your mind, there is any lingering doubt that your 
present surroundings do not meet all the requirements 
for achieving your fullest professional growth, it will 
pay you to check the advantages Boeing can offer. 




SleotroniQ'EUeotrloal Engineers 

Write today for details of challenging, long- 
-ange positions ai-ailable toyou right now at 
Boeing. You'll find at Boeing a dynamic 
professional environment Uiat's conducive 
to rapid advancement and deeply re- 
warding achievement. 


P. O- Box 3822 - ANH, Seattle 24, Wash 
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agent and (he total capacity of the lovir 
pieces of equipment iiiamied at the acci- 
dent was about 2. HO gal. of natcr-foam 
mired in a 10 to 1 ratio. 'I1iis total ca- 
pacity could be discharged in about five 
imniitcs. .Additional foam concentrate nas 
lint carried to the accident scene and other 
than hand extingnislierc the depattment 
hud no evtiiigiiisliing agent to supplement 
the foam. Water, howcs’cr, nas aiailable 
to any part of the airport tbrmigli a sys- 
tem of M'clls and hidraiits. 

Compared nitli Nl'’i’.\ i.\*atioiial Mrc 
I’rotectkm Aesn.) suggestions, whicli, in 
this field, arc uidcK- ncx-epteci in the 
absence of any legiilatoiv matter, the 
amoiml of foam available at the scene was 
\ull below tlic amount suggested. ,\s in- 
dicated, the su||cstcd aiiiomit of siipple- 
niciitarv extingiiisliiiig agent, svieh as drs' 
eheinic-al or carbon dinside, was not pos- 
.sessed. The discharge rate eapaeits of the 
ee|iiipmeiit w-.is about nne-lialf that of the 
M'P.\ suggested rate. In addition, the 
I’ort \iitliority lacked such important rescue 
et|nipmeiit as power saw.s and escape stairs. 

During the insestigation comparisons were 
also made between the Miami International 
\irport rescue and firefighting es|iiipmeiit 
and equipment c-apabilities and those of 
other airports of similar .size- and generating 
eompatable traffic factors. ‘I'hc comparison 
showed Miami was far bdnw- New Voik. 
Los .\ngelcs. San I'tancisco. and Chicago. 

'Ilic equipment reached the aircraft be- 
fore it stopped and the prime piece of 
equipment was positioned at the cabin 
door to carry out the first and all-important 
mission of protecting and assisting the 
evacuating occupants. \\'hcn this was as* 
snred. this equipment was inose-d in front 
of tJic biiniing wing, close to the fuselage. 
Another foam truck was positioned behind 
the wing and at the same time hose lines 
.sere laid to water sources. Both foam 
trucks laid foam on the fire according to 
accepted techniques. \ccording to iiearli' 
all obsers’ers. In a few inimitc-. the fire, then 
being fed by about 1,700 gal. of fuel 
from the right wing fuel cells, was under 
toiitrol and iiearb out. .\t this time the 
foam siipplx at the scene was eshansted. 
Two Bashbacks of the fire then oeenrred 
and It rekindled to its original intensity. 
Tile lieutenant in charge of the airport 
c(|iiipmeiit at the scene stated, in essence, 
that when the fire was iiearK out and de 
spite the flashbacks onlv a small anioimt of 
additional foam wnnld have enabled his 
pcrsiimicl t» liasc put out the fire. W itiiout 
it. extinguishment took the eombined elfarts 
of his equipment and the ofl-airport equip 
ment tiial readied the scene about the time 
the fire rekindled. The Sk' was finalb' cs- 
tingiiished bv using seseral thousand gal* 
Ions of water. The evidence indicates that 
tile difficiiltv encountered in extinguishing 
the fire was caused by tlie lack of equip- 
ment tatlier than improper firefigliting tecli- 

^oiiccming future plans, the airnort su* 
periiiteiidciit of maiiiteiiance and fire pio- 
tcvtioii stated at the public beating that 
bids would soon Ik advertised for the pur- 
chase of a iiesv fircfigliter and a elieniical 
truck. lie said that specifications for the 
firefighter included a foam concentrate ca- 
pacity of 2s0 gat., a water capacity of at 
least 1.000 gal. and a discharge rate of 


1.000 gpm. .V specification for the chem- 
ic-al unit seas 500 lb. of dry eheniical, svltieh 
is tonsidcTc-d equivalent to 1,500 gal. of 

\t the acx-idciit scene N 62-tOG stopped 
on a lieading of 110 deg. resting on the 
left main gear, nose gear, the outboard por- 
tion of the right wing and engine nacelles, 
and the right sertical fin. In-flight and 
ground fire severely damaged the right wing 
and powcrpkmts and heat rippled the 
fuselage skin on the tight side of the aircraft 
from the rear pressure hiilkliead to the 
crew entrance door. I'lie trailing rearward 
during the approach anil ground roll burned 
the right .side of the empennage. M'hen 
the gear collapsed impact forces buckled 
the right wing and right liori/ontal stab- 
ilizer upward and cruslied the lower part 
of the right vertical fin. 

lisamination of the aircraft and the ctew 
statements established that the in-flight fire 
was confined to the No. 5 nacelle and ad- 
jncxnt areas aft of the nacelle. I'lie other 
pnweiplants and strneture did nut cause 
or conlribiite to cause of the accident. De- 
witc this advantage the severity of the 
fire 111 the areas most important to the 
insestigation destroyed much valuable ewi- 
dence and the ground fire damage made it 
most dilfieiiU to ascertain and trace the in- 
flight fire [uttenis with certainty. 

Nacelle Zones 

On the L-UI-t9-5iiici aircraft the -No. 3 
engine nacelle installation is divided into 
four zones. Briefly , zone 1 is the engine 
power scebon which Is located forward of 
the engine fire sea); zone 2 is the engine 
accessory section located between the fire 
seal and the stainless steel firewall; zone 
3 is the area from the firewall rearward to 
the ansiliaty fire shield isome fliiid-cairying 
lines are routed tlirough tills zone and it 
houses the tight main gear wheels and the 
lower portinn of the gear strut when the 
gear is retracted); zone 3-.\ is the area aft 
of the ansiliary fire shield, located just in 
front of the front wing spar, rearward to 
the re.ir wing spar. 'Hie right main landing 
gear strut is hinged to the rear spar. 

Testimony of a Lockheed representative 
at the public hearing was that the aiisjliarv 
fire shield which divides zone 3 and 3-A 
in the No. ' nacelle of the L-IO-19 was for 
the purpose of additional safets besund 
TC'gnlalors' requirements. 'Hie insbillatiou, 
he said, was not dictateil bv an\ adverse 
operational experience. He stated tliat with 
the landing gear up and wheel well doors 
closed a fire seal was formed iKtwecil the 
two zones; howeser. with the landing gear 
down both zones were open to the atmos- 
plieie and to each other. 

The fire detector system used in the 
aircraft engine nacelle is a dmihle loop 
detector sistc-m touled through zones I, 2. 
and 3. '/one 3-k is not sened hi the de- 
tector citeiiit. l•'ol!owing the accident, ex- 
amination rci'ealed the sistem eien though 
liadly burned was capable of functioning 
satisfactorily. 

^^le aircraft's fire extinguishing svstem is 
a dibriiniodifluoroincthanc (eomnionly re- 
ferred to as l•'reolll type, which, as it per- 
tains to the No. 3 nacelle, eon.sisted of two 
I'reon bottles located in the upper section 
of zone 3. \ from wliieh the exliii|uishant 
is touted to zones 1. 2. and 3. Ilic system 



TflLOit 


Teflon* tubing Is well known to be chemi- 
cally inert, to resist abrasion, and to slay 
flexible at extreme temperatures. 

For mechanical, chemical, aeronautical and 
electrical uses, extruded tubings of Teflon 
and other plastics bearing the FLEXITE 
trademark assure you dependable perform- 
ance through precision manufacturing by 
MARKEL— with whom excellence has been a 
credo since 1922. Name your need; let 
Market send samples and data. 


L. FRANK MARKEL & SONS 

Korristowii Pennsylvania 
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Lockheed RC-130 Modified for Mapping 

Locliliccd RC-BO Hercules, iiiodi'ficd on imdcr-fnsclagc for photographic mapping mission, 
has been tested lor nine months over Arizona, California, Georgia and I'lorida, Maps 
gained during the flights sliowed error of less than I ft. in 8 mi. Camera niiidon' is 42 in, 
in diameter. 


Engineers working in the Missile 
Systems Division of Raytheon Com- 
pany get Ae/p not hindrance in improving 
their professional status. Their ability 
is quickly recognized . . . their achieve- 
ments rewarded. They grow constantly 
with fast-growing Raytheon, All mod- 
em company benefits and relocation 
allowance, of course- If you can qualify, 
why hesitate? Your postcard or letter 
will receive prompt action from; Mr. 
Jerry Morris, Professional Employ- 
ment, Raytheon Company, Missile 
Systems Division, Bedford, Mass. If you 
prefer, call (collect) CReetview 4-8884 
and ask for Mr. Morris. 

IMMEDIATE OPENINGS FOR: 

Data Handling Engineers . . . with 
experience in high speed, analog-to- 
digital conversion techniques, logic de- 
sign, converter and buffer design. 
Should have thorough knowledge of 
tape recorder techniques and digital, 
servo, and digital-computer design. 

Circuif Design Engineers . . . with ex- 
perience in design of high-speed switch- 
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ing circuits, pulse techniques, and com- 
puter logic. Should be experienced in one 
or more of the following areas; naviga- 
tion, guidance, control circuits, CCM, 
FM, PCM, PDM, and fusing circuitry. 

Packaging Engineers . . . with a 
knowledge of packaging and production 
techniques in sheet metal and elec- 
tronic equipment. Will design elec- 
tronic portions of guided missiles, 
radars, computers, test equipment. 
Should have thorough knowledge of 
circuitry. 

Eleciromechanical Designers . , . will 
design electromechanical equipment 
and electronic portions of guided mis- 
siles, including coordination of effort 
through the shop. Will work closely 
with Design Engineers in developing 
electronic packaging philosophies. 
Knowledge of electronics, electronic 
components, and ability to read sche- 
matics required. Should have experience 
in sheet metal equipment design and 
knowledge of current "state of the art” 
in electronic equipment. 

M/SS/LE 

SYSTEMS 

D/V/S/ON 


dues not route the cxtingiiishant (o zone 
3-.A. and thus •would not be available to 
this aa-a with the landing, gear up and the 
tvlu'cl well doors closed, l-'roin the evidence 
available and from. -the tests performed fol- 
lowing the accident it was detennined that 
the ssstein operated normally when actu- 
ated -bj- the fligtit engineer although, obvi- 
ously. the fire which evisted at that time 
was not extinguished. 

Kxaininatioii ot the No. 3 engine con- 
trols resealed' the throttle was about one- 
half open and the mixture control for this 
engine -aa-s in the fifth noteh from cutoff. 

hxternal examination of the No. 3 en- 
gine showed it was eoinpleteU intact and 
remained sectireh mounted in the nacelle. 
'I he cowling was extensivch damaged by 
fire and ttie iiearlv downward flow of molten 
melal clearly distinguished the damage as 
that from ground fire. The No. 3 power 
case sections were intact and all cylinders 
remained securely mounted on the power- 
cases. 'Both the indnclion and exhaust mani- 
folds were inhict and showed no evidence 
of leakage. 

P'rom •outward appearance it was impos- 
sible to determine that this engine liad 
failed internally. 

I'he front and rear sumps, however, con- 
tained large amounts of ferrous and non- 
ferrous iiie'tals later identified as pieces from 
the front row master rod. eonne-cting rods, 
pistons, and piston rings, and from the 
front main be.nring. The Nos. 1 and 2 
PRT turbine wliceds were nicked by metal 
which passed through these as.semblics. I'he 
No. 2 wheel was oil soakal; the No, 3 was 
undamaged. All PRT flight hoods wete un- 
damageJ, properly aligned, and seevitely 
mounted. 

Internal examination of the engine showed 
n flange failure' of tfic inner race of the 
fionl main bearing. The rear flange of the 
outer race was broken away in several areas. 
Metal pieces were also located in the main 
hearing raceway and there was iiidieation the 
pieces created binding causing the outer 
race of the bearing assembly to spin in its 
retainer. Ijbiiratoiy examination of these 
parts indicated the failures resulted from 
overland conditions rather than a fatigue or 
fanltv condition of the parts. 

r.xamination of the front row power sec- 
tion disclosed that all connecting rods and 
the master rod were hroken off. .All of the 
front row pistons, excepting Nos. 6 and 12, 
wea' lodged in their respective cylindcrs. 
N’os- fi and 12, whieh sveie hadly defonned 
and cru.shed into balls, were found in the 
front case seclion. Nearly all pistons 
showed a damage pattern in the form of 
polishing on the rear side of the top ring 
lands and breaking of nearly all piston 
skirts on the front side. Iliis damage pat- 
tern showed that the pistons were coeVed 
in the eslindets while the failure of the en- 
gine w'as in progress. The broken master 
rod was flared as a result of unlialauecd 
operating loads. The stub end of the ma.stcr 
nxl was wedged against the crankshaft 
counterweight so that the CTankshaft eouid 
not be rotated. Relatively, the assemblies 
and componemt.s of the tear row of the 
engine were in good condition. 

f'ixaniinatiun of tlie failed connecting 
rods showed all except No. .10 were broken 
off clcanlv about six inches from the piston 
pin. Tlie No. 10 rod indicated a splitting 

AVIATION WEEK, December 7, 1959 


ripe failure in the blade section about five 
inches from the piston. 

Except for ground fire daniage and a 
reatward bend in the No, 1 blade, the No. 
3 propeller and related incchanisins were 
in good condition. The stop tings were 
properly set .it 81 deg., full fc.ithcring 
.nid iniiuis 21i deg., full reverse. Impact 
markings on the shim plates showed that 
when the right gear eollapscd the blade po- 
sition was 67 deg., or 1-f deg. less than 
lull feathering. Some molten metal par- 
ticles were found on the governor side of 
the No. 3 governor screen and in the 
.luxiliaiy check salve. 

In zone 1. hetween the Nos. 2 and 3 
I’RTs, the IIRD (high rate discharge) line 
of the Freon extinguisher ssstem was torn 
apart by an explosive-like force. The na- 
ture of this damage led to an investigation 
of the possibilits that the sy.stcni iiiiglit 
have contained material other than Freon. 
It was learned that the filler fitting for the 
uiicraft Frexni svstein mated unis with the 
filler fitting on the breon supply source so 
that the fitting on the siippls' source of any 
other material, such as oxsgcii, etc., would 
not fit. Tile possiliilitv. under considera. 
tion, was therefore remote. specific cause 
was indeterminable. 

The fire shield separating /one’s 1 and 2 
was intact and shciwcd no evidence of in- 
flight fire. In /one 2. however, fire dam- 
age was found to the engine breather, s'ae* 
limn Miction, vpcmim exhaust, and fuel 
Miction lines. In an atca lx.low and close 
to the vacuum pump these lines were 
open to the atmosphere. 'Hie laciuim 
pump cciutaincd pieces of molten aluiiii- 
nnm, some of which .seized the pump caus- 
ing the drisc shaft to shear at the shear 
•ectioii. Because the pump is engine 
driven it is evident that iivnight fire ex- 
ited which incited the metal that was 
drawn into the pump before the engine 
W'as stopped. 

Zone 3 is constructed m.iinly of stainless 
steel except for the wheel well doors and 
its aft portion. Within the zone most 
lines are stainless steel except the ahiniimmi 
alloy vaeinun lines and a fire-resistant flex- 
ible hydraulic pressure line. Examination 
showed the /one ssas cxjxiscd to fire and 
major portions of the aluminum alloy and 
fire-resistant flexible lines were bnmed awav. 
The .stainless steel lines were intact. 

Tile iiiaguesimn wheels, which were re- 
ttaeted into zone 3 during part of the 
flight and while in-flight fire existed, showed 
esidcncc of heat but were not burned. The 
gear strut piston and brakers showed no 
evidence of excessive heat or fire damage al- 
though the tires were fire damaged to a 
minor extent. Two small flexible lines, one 
located on the outer side of each brake, 
were burned through. 

Tlie front left and right wheel well doors 
were melted away except for a consider- 
able portion of the leading edge and lower 
area of the right door and a similar portion 
of the leading edge and hinge area of the 
left door. I'ixaniination of the right door 
reinainiiig structure .showed that inultcn 
.ilnminnm moving rearward had iinpingcd 
in layers on the front surface of a vertical 
member of the tight front dour located 
about opposite the aiixiliaiy fire shield that 
divides zones 3 and 3-,\. ,\ .study of the 
photograph of the aircraft diiting the laiid- 
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mg roll indicated that the lower center por- 
tion of tilt right front wheel well door 
was Inirned away although the fire at this 
time was punring from the nacelle well 
lichind the door. 

Thea’ were three areas of molten ahi- 
mimmi spattcrings on the /one 3 side of 
the auxiliary fire shield. Tliese areas wete 
the right center of the fire shield, the 
angled right edge of the fire shield pan 
cxiveriiig the gear up lock, and the angled 
left edge of the cutout in the fite shield 
fur the main gear stmt when the gear i> 
retracted. There svas no .splattering found 
on the fire shield plate 1uc-jted on the 
gear strut which cosers the ciitonl when 
ihe gear is up although a little was found 
on the strut, brake housing, and the wheeK 
and tires of the right main gcar. 

Forward Damage 

nie most forward damage m zone 3 
wa.s in the narrow ana between the auxiliary 
fire shield rcarxs’ard to the front wing spar 
and adjacent to the afoteinentioncd cutout 
ill the auxiliary fire shield. Here aJuininuni 
lines and fittings were melted away and the 
spar weh and an area of heavy aluniinuin 
alloy W'ing surface IkIow it were meltesl 
through. Directly aft of the cntoiil the 
stainles-s steel hydraulic extension and re- 
fraction lines for the gear showed evidence 
of intcnsisc heat and the .iluininuin alloy 
"B" nut on the tetracting line was split. .A 
number of hydtanlie lines and fittings of 
the system were burned through and a 
"13” lint of a landing gear down line, 
located on the front lace of the front spar 
was melted. 

The number 5 and 4 engine fuel lines 
m the area aft and somtwiiat higher than 
Ihe top of the firc’shield cutout wete burned 
away allowing the associated fuel filters and 
fuel tank selector vaKfx to fall free. Of 
these, the No. 3 filter fell free before the 
aircraft stopped; the others were found 
on the ground below their nonnal positions. 
Except for the No. 3 selector salve, which 
was closed, the others were fully or partialis 
open, riic cinchenes’ fuel shiitoft s’alvc, 
located in zone 3 .A. was found in the open 
position as were the hsdraiilic and oil 
salves associated with the cnicigettcy shut- 
off svstein, 

The large aluminum alloy fuel crossover 


line svhieh conneUs the right fuel tanks 
timiugh zone 3-.\ was distoited by heat 
and the rubber hose comicetioii at the right 
end was diseonneeted b\ fire damage, Ob- 
s lonsly this damage and that to the hydraiilic 
and othcT fuel lines would release large 
(|n.intities of fiaiinuabic fluids into the fire. 

In the aft part of zone 3-\ the heasv 
aluminum alios fitting located at the right 
cud of the lauding gear truimion littiiig re- 
ecived such intense heat that the Iiciiting 
pulled out and fell to the gromid before tlie 
-iircraft stopped, nils permitted the right 
main gear to collapse rearward. 

Other than hinges, only small fragments 
were found of the left and right wheel well 
doors whieh iiornialh' chssc zone 3-.A. One 
hinge was found on the landing rnmvay 
and the others were found on the ground 
below their nuriiial positions. .All evidence 
indicated the rest of the door structure had 
melted away. 

Because of the eonsiderahlc probative 
evideuee linost of which has already been 
de'seribedl, found during the investigation 
of this accident, the investigators svere 
aentely aware of the poxsibiiity that an ab- 
iinrmal exhaust fl.iinc mav base otentred 
in conjiinetion with the cii|ine failure. It 
was fnrthet tliouglit tliat this flame then 
entered the naeelle igniting fiaininabks 
causing the fire. This possibility was there- 
fore pnisned during the public hearing in 
sslheli the Board sought technical infonna- 
tion and experienex: data from highly quali- 
fied personnel of the engine niaimfaetnrer, 
Cnrtiss-\\ 'right Corp.; the airftainc manu- 
facturer, l-ockheed .Aircraft Corp.; and the 
operator, Fastern .Air Line's- This possihilitv 
was also discussed by a highly recogni/eel 
,ind experienced witness in the field of 
flaminables and eonditious under whieh 
flanmiablcs can be ignited in flight. 

In essence, it was the testimony of the 
representative of the engine niamifacturci 
that during an engine failure of the nature 
that occurred it would be leasonable to 
expect some engine oil to l>c forced bv ease 
prcssiirc into the exhaust system and into 
the airstrcain from the engine breather 
exits, located about 6 in. bciow, S in. in- 
board, and 8 in. lichind the Nos. 1 and 
2 exhaust exits. 'Ilic ainomit of oil, he 
said, would depend upon the internal eon- 
ilition of the engine aiiring failure and the 
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nature of tin- failure. I''oi exiuiiple, if pii- 
toiis were tom out of their cylinders, oil 
could freely pass into the eslinders throii|li 
the exhaust valves and into the exhaust sys- 
tem. Similarly, increased case pressutc 
would result in oil and oil vapor being forc'cd 
into the atmosphere through the engine 
breather exits. Obviously, both situations 
could occur simiiltanconsh. The witness 
.staled that excepting one or both situations 
he would not expect an exhaust flame 
which could ignite flannnables in the in- 
terior of the nacelle, lie empliasi/ed this 
by stating there are literally hundreds of 
case histories of oil being forced into the 
exhaust and from the breather bs com- 
bustion chamber failures, oil-lueked pumps, 
and a variety of other engine troubles but 
there was no case, excepting the one under 
study, nhcce a nacelle fire occurred during 
such difficnltv. lie eoneluded that, in his 
opinion, anotliCT element must have been 
present to cause the fire. Such clement 
could be a leak in the nacelle. 

To determine and slum the effect of oil 
forced into the exhaust system, the Cuttiss- 
^\'right Corp. ran tests for the Board. Con- 
ducted in a test cell, the tests were made 
by injecting oil at controlled flow rotes into 
the front exhaust exten.sion of the No. 13 
cylinder of an engine operating at MKTO 
power. Color motion pieturcs »ere taken 
of the cxlianst flame as increasing amounts 
of oil wctc forced into the exhaust system. 
Tlic pictures showed that with a small 
amount of oil the flame from the PRT 
became a dirty orange-red color. I’lie flame, 
however, did not broaden or lengthen ap- 
prceiahly. .\s the flow rate "'as increased 
the flame diminished as the mixture ob- 
viouslv became too rich to bum. .\t this 
time a dense grey-sehite smoke appeared 
in place of the flame. 

The Lockheed .-\ircraft Corp. representa- 
tive, a poncrplant staff cngineet, testified 
that it was a regulatory requirement for tlie 
airframe mannheturer to determine that 
an exhaust flame does not cuter an area, 
such as the "'heel well, "here flanmiables 
could be ignited and to determine that flam 
mabics do not enter the interior of the na- 
celle in hazardous quantities. 'I'lic nitiiess 
said that both determinations in the in- 
stance of the I.-IO-IO were made from e-x- 
pcrience "ith earlier Coiistellalions and 
by wind-tunnel tests wliicb demonstrate 
the air flow patterns in and around the 
iKiecllc. He said the te'sts showed the ex- 
haust flame would not enter the No. 3 
nacelle or iinpiiige the "heel well doors. He 
tlfscrihcd the flo" of the exhaust flame as 
being rearward and bending sharply upward 
a«av from the "heel "ell opening. He 
stated that "ith the wheel "'dl doors open 
the airflow bclou' the exhaust patteni would 
enter the interior of the No. 3 nacelle. He 
said the airflo" is rearward against the 
anxiliarv fire shield "here it deflects npwaid 
to the bp of zone v llic flo" i.s then for- 
ward along the top of the /one to the lire 
wall where it deflects dou'iiward and out of 
the nacelle. The witness said that during 
takeoff he would expect a tiirbulait airflow 
as a result of the ground effect, propeller 
blast, and the "heel well door being open at 
this time. 

The witness stated that the engine 
breather location is a compromise of several 
considerations and hecausc of this some en- 


gine oil does enter the No. 3 nacelle inte- 
rior. I1iis is most evident upon examination 
of the interior of the nacelle. 

Discussing the possibility that the exhaust 
flame entered the nacelle or ignited a dis- 
charge of oil from the oil breatner, the wit- 
ness said that tests indicated the exhaust 
and nacelle skin tcnipcralurc decreased 
sharply in the area of the "heel well. To 
him it seemed impossible to ignite flam- 
mabics in the wheel well by an exhaust 
flame. He stated, however, he could not 
rule out the possibility that oil flowing out 
of the breatner and streaking the nacelle 
was somehow ignited and entered the na- 
celle, or that a leak in the nacelle existed 
and was somehow ignited. The witness said 
that case histories .showed only' one zone 3 
fire on the L-1049 series aircraft and this 
was determined to have been caused by' an 
oierheated brake which ignited flammables 
in zone 3 when, aftcT takeoff, it was re- 
tracted into the zone. 

Tlie expert witness in the field of aircraft 
fires stated that he would not expect an ex- 
tensive and sustaining flame from the PRT 
as the result of engine oil being introduced 
into the ascniblv. He said that without .some- 
thing for tlie flame to stick to or adhere to 
both the flame and flammable would blow 
away in the slipstream before much of a 
flame could develop. Me indicated, how- 
ever, that in such circumstance flecks of 
flame could he expected. For the same 
rea.soiis he .said a sustaining flame would 
not be expected on a smooth surface in the 
slipstream even though the surface was 
being eontiimonsly smeared with a flam- 
mable fluid. 

Improbable Possibility 

In considering the possihilitv of a hot 
exhaust stream contacting and igniting a 
stream of hot engine oil from the breather 
exit in the aitstream. the w itness stated this 
was possible but not probable. He said the 
improbability was because of the inherent 
difficulty of igniting a flammable in the 
slipstream, the stratification which tends to 
keep the two .streams apart, and, in such 
circumstances, the kick of something to 
which the flame could adhere. The witness 
indicated that his statement vvas (|ua1ified 
because a stream of hot exhaust gases can 
ignite a stream of flammables if the streams 
can make contact. Considering the turbulent 
and disrupted airflow' created hv the pro- 
peller swirl and by the wheel well doors 
being open, such contact could occur. Fur 
thcr. if ignited the flame could develop and 
be sustained if it attached to the breather 
exit. ,\ssuming such conditions, an oil-fed 
fire would be capable of Inimiug through 
ahimimim skin structure in about 20 sec. 
or even less if the structure was heated on 
both sides. Because of the improbability of 
the aforestated conditions oc'Ciirring, the 
witness seemed to believe that flecks of 
fliiinc, as previously descrilscd in his tesH- 
monv', entering the nacelle and igniting an 
existing leak of flammables in zone 3 or 3•.^ 
was a more plausible explanation for the lire. 

Comnieiitiiig on the observations of wit- 
nesses to tlie accident, this witness indicated 
that burning oil would produce a dirty 
otangc-ted flame and the gt.iy white smoke 
reported hv some obscrv'crs would indicate 
nil that was beginning to get hot. 

\ii incident occurred Mar. 25, 1939, 


which is significant and has an important 
Ix-aring on this aceident. It involved h'light 
134. an Faistern .-Vir Lines Constellation 
and a model which has identical engine and 
nacelle installations to N 6240C. Shortly 
after takeoff, Flight 1 54 experienced a failure 
of the No. 2 engine which, upon ex-amina- 
tion. showed nearly identical internal damage 
h> the engine involved in the accident under 
consideration, except the damage involved 
the rear row of the power section instead of 
the front row. 

.\ C.\B investigator who witnessed this 
incident stated that after the engine was 
shut down and the propeller feathered, he 
observed a flame vvhicli emanated in the 
are.1 of the cxlianst and breather exits and 
trailed rearward at least to the trailing edge 
of the wing and continued to bum for 
nearly' a minute while the flight made a pat- 
tern around the airport (Xliami Interna- 
tinnal) to land. 

Fxamin.ition of the front and rear out- 
board wheel well doors revealed heat damage 
coincident with the exhaust stains on the 
doors. Heat blisters and heat damage ex- 
isted on the outside .surface of the front 
door, and oil coating and charring wav found 
on the leading edge of this door. Similar 
coking was found on the inside of the rear 
door in the area adjacent to the opening 
between the front and rear doors. The seal 
between the doors was undamaged. Kxami- 
nation also disclosed that the entire outside 
suiface of the fire damaged doors was 
coated with engine oil and there svas an .ab- 
normal aecunuilation of oil on the inside of 
the doors. Further, oil was dripping from 
the No. I I'RT and the breather exit on the 

Hxaminations of the engine in this inci- 
dent revealed no leaks and there was no re- 
lease of exhaust flame- and gases except 
through the normal exhaust system exits. It 
wa.s evident that an exhaust fl.mie during 
the ty-pc failure involved did impinge 
against the wheel sveil doors. 'Ilic incident 
also proved that such exhaust fl.imc can and 
did enter the nacelle between the front and 
rc-ar doors vs'ith sufficient heat to coke oil 
deposits oil the inside of the rear door as 
far rearward as a point ju.st aft of the lead- 
ing edge. 

.'\nalvsis of the damage and damage pat- 
terns found in the No. 3 engine strongly 
indicates that the initial failure u-as a con- 
iiectiiig rod, most prob.iblv No. 10, Failure 
of a connecting rod and/or the front main 
bearing could produce all of the engine 
damage that occurred; however, it is be- 
lieved onlv a connecting rod failure could 
have produced this damage in the sequence 
indicated. Because the No. 10 rod showed 
a splitting tv'pc failure while all others 
showed clean overload breaks, it is logical 
to believe that tliis rod failed first. 

Failiire of the No, 10 rod would un- 
doubtedly add reciprocating loads on the 
front master rod; tlierefore. it most likely 
failed next. Simil.itlv. with one or more rod 
failures the remaining pistons would begin 
to ovcrtravcl permitting the bottom rings 
to pass below the cylinder skirts progressively 
failing the piston rings, pistons, and exm- 
netting rods as indicated by dam.igc found. 
Obviously, the imb.ilauecd loads would pro 
duce flaring of the master rod until it 
failed. During the flaring, which was dearly 
shown on tlie front master rod, cocking of 
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the connecting rods and pistons could take 
place which would reasonably account for 
the heavy wear patterns found on the top 
and of one side of the pistons and on the 
piston skirt on the opposite side. 

Initial failure of the connecting rod was 
also evident by the damage to the front 
main bearing itself. All of the bilurcs in the 
bearing assembly were overloads as the result 
of jamming and restricting the normal bear- 
ing function. The only parts and pieces 
w'hich would have jammed the bearing were 
those found in the assembly and these were 
from the front row pistons, connecting rods, 
and rings. In addition to this evidence, parts 
of the bearing found in the oil sumps were 
free of the heat indications that arc normally 
characteristic of a hearing failure. Finallv, 
had bearing failure been the initial occur- 
rence, damage should have been found to 
the center and rear main bearings as well as 
to the reciprocating assemblies of the rear 
row; none was found. For these reasons the 
Board is of the opinion that failure of a 
connecting rod. probably No. 10, caused 
the engine failure. 

It may be recalled that the flight crew 
experienced the engine failure shortly after 
takeoff and thereafter was confronted with 
an uncontrollable fire in the same nacelle. 
.\ftcr a careful study of all the available evi- 
dence the Board is of the view- the two 
oceurrenees were related and cannot be ac- 
cepted as two isolated events that happened 
:t nearly the same time in the same nacelle, 
uirthennore, there was no evidence found 
which could account for the fire having 
Seen started from a source of ignition within 
he nacelle. 

Fire Source 

it is therefore believed that the fire te- 
-ulfed from conditions and events relating 
to the engine failure. More specifically, 
A'ithin this area of consideration, there w-as 
110 phy sical evidence found to show that the 
source of ignition came from zones 1 and 2 
or from within the nacelle. Thus, it is firmly 
liclieved the ignition source for the nacelle 
fire must have been an abnormal exhaust 
which ignited a flammable substance out- 
side of the oaceilc. Tire resulting flame pene- 
trated the nacelle through the aluminum 
wheel well doors. Substantial physical evi- 
dence. as well as some expert tesKmony, was 
avaibbic to support this opinion. 

During an engine failure of the nature 
just described, hot. highly agitated engine 
oil and oil vapors would be forced into the 
airstream through the exhaust system and 
from the engine breathers. Even more so in 
this instance because two lower pistons had 
failed in a manner allowing them to fall into 
the crankcase where they had tumbled for 
some time as evidenced by the fact they 
were pounded into Iralls. Tliis circumstance 
would permit crankcase oil to drain freely 
into the lower exhaust system. Similarly, 
from back pressure, oil and oil vapors would 
he forced from the crankcase breathers. In 
addition, as long as the engine controls re- 
mained at rated power, high airflow and fuel 
flow would be delivered to all combustion 
chambers since both cam drive assemblies 
were intact and operating. Although manv 
of the front tow pistons became incapable 
of compressing the mixture, it was free to 
pass into the exhaust and also to enter the 
crankcase and then into the slipstream 


through the engine brcaflicra. Tins process 
probably began during the takeoff roll, as 
evidenced by the unusual gray-white smoke 
obscn'cd at this time. It would also con- 
tinue and increase with the engine failure 
progression until the reciprocating action of 
the engine was stopped which, according 
to manv eyewitnesses, was well after a major 
fire existed in the nacelle. 

Although the tests conducted by Curtiss- 
Wright indicated that the introduction of 
oil into the exhaust system would not pro- 
duce an abnormal flame, the Mar. 23 inci- 
dent and verba] pilot reports prove conclu- 
sively that under certain citciimslances an 
abnormal flame will occur. In this incident, 
unde: similar conditions of engine failure, 
an abnormal flame occurred and extended 
rearward under the wing to the trailing edge. 

Investigation of the incident showed seri- 
ous flame impingement on the wheel well 
doors, inside and outside, as fat aft as the 
separation area between the front and rear 
sections. Furthermore, the flame continued 
for a period long after the engine was 


stopped and the exhaust source of flammable 
had discDiitimicd. .\gaitv, compared with the 
tests, some differences were present in the 
incident, llicsc, the Board believes, may 
have been the introdnctioii of a fuel-ait mix- 
ture. the slipstream effect not present in the 
tests, and the ignition of such a combustible 
mixture from die cngiiie breather. Because 
more pistons were out of the cylinders in 
the accident situation, an even mote com- 
bustible fuel-air mixlure would have been 
present. 

Exhaust Angle 

It also appears significant that the No. 1 
PRT exhaust is angled downward slightly 
with the opening just outboard, fOAvatd, 
and above the outboard breather. Also, ex- 

exhaust stain shows they croa at the for- 
ward edge of the right front door. Tlius, 

although ignition of the breather mixture is 
not probable, under certain conditions, it is 



Assembly Stand Developed for Turbine Engine 

Boeing .Airplane Co.'s 520 scries lightweight gas turbine engine (AW Jrriy 20, p, 97) is 
secured in this engine assembly stand, developed by the company's Industrial Products 
Division. .Assembly begins with two turbine inlet housings bolted to the stand. Engine 
cun be turned by a crank which operates a 60-to-l ratio wonn gear. 
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BASIC TEST FOR MEDIA SELECTION: 


Ask anyone, 
anyone 
you’re trying 
to sell in the 
aviation market, 
what publication 
he reads and 
respects most. 


A powerful editorial force is a powerful seiling force. 


Aviation Week 

lathding Spate Technology 


Aircraft — Missiies — Spacecraft 
ABC PAID CIRCULATION 73,606 ® ® 





Bold plans revealed in Lockheed's program of total flight technology 


Air/space travel, whether the vehicle is manned or 
unmanned, poses vast problems. To expand the total 
technology of flight. Lockheed's California Division pro- 
poses bold new concepts for both military and 
commercial vehicles. In line with this, the Company has 
assumed major responsibility for Research and Devel- 
opment on future space vehicles. This responsibility 
extends from development of advanced components to 
major complex systems. 

Advanced projects to spring from this broad base of 
Air/Space travel include: Limousine-Helicopters 
designed for shuttle service between large cities and 
suburbs, or to transit terminals; Mach 6-7 Air Trans- 
ports able to take oft and land vertically; Space 
Transports capable of transporting, to an orbit of more 
than 1000 miles, a pilot and 1000 pounds of payload, 
or three passengers equipped to work in space; advanced 


LOCKHEED 


Infrared Systems studies; and Solar Radiation studies. 

This markedly expanded program into the total con- 
cept of flight creates urgent need for personnel with high- 
level skills. The concept ranges from subsonic to hyper- 
sonic speeds; from atmospheric to outer space vehicles. 

High-caliber scientists and engineers are invited to 
take advantage of this need; to investigate the many 
career opportunities Lockheed offers. 

Immediate openings are available in; Aero- 
thermodynamics; propulsion; armament; electronics — 
research, systems, packaging; servomechanisms — flight 
controls; scujnd and vibration; operations research; 
physics — infrared, acoustics, electro-physical; antenna 
and telemetry; and underwater sound propagation. 

Write today to: Mr. E. W. Des Lauriers. Manager 
Professional Placement Staff, Dept. 11121, 2400 North 
Hollywood Way, Burbank, California. 

^ CALIFORNIA DIVISION 


piissihic that it did occur in tliit ,iccidciit. 

Because the normal discharge of breather 
oil enters the nacelle in considerable 
amounts it is most reasonable to beliese a 
flame from Hic same source would enter 
the interior of the nacelle nliile the wheel 
nell doors were open. .\lso. it is believed 
that such flame would impinge the doors 
while they ncre dosed and. if of sufficient 
intensity, could burn through the ahnnimmi 
structure in a few seconds. Considerable 
probative ctideiice exists leading the Board 
to beliese the latter occurred in this in- 

This opinion is supported by the lay- 
ered pattern of noiifertons metal which 
was impinged reanvard and inward on the 
scrtical ontlioard forward door member. 

This could have occurred only in flight 
hy a fire source outside the nacelle which 
burned through the aluminum dooR to 
supply the molten metal, .\lthoiigh other 
metal splatter patterns found in zone 1 of 
the nacelle were in accordaitcc with the in- 
flight swirl patterns with the wheel weff 
rioors open, it is believed such a pattern 
svoiild exbt with portions of the doors 
hnrncd away. Further supporting the opin- 
ion that the doors were closed is the fact 
that fire warnings did not occur nntil well 
after gear retraction nhen the gear dooB 
ssonld have been dosed. 

Finally, the photograph of the aircraft 
during the landing roll slioned a major por- 
tion of the tight front door burned away 
nithoiifh the existing fire at that time was 
well behind this area. ;\gain. this burnout, 
together with the inipingemcnt pattern of 
molten aluminum, must base been caused 
hy a sust.ained fl.imc which originated out- 
side the nacelle earlier in the sequence of 

Tluis, by this evidence and the climi- 
nnlion of other fire soiitces, the Board is of 
the opinion the source of the fire must have 
been the ignition of breather discharge 
svhich then burned through the ss-hcel uell 

Flame Penetration 

It is also apparent that the flame pene- 
trated zones ? and ?-.\ before the engine 
was stopped. Tliis is evident by the ingestion 

Hum pump. It is consideted proh.ible tlaat 
rotation of the propeller occurred or con- 
tinued ;iftcr the vacuum line, which sup- 
plied the metal, w-as melted. \\'ilh such 
propeller rotation a coiiHniiatioii of the 
supply of fl.amm.ables from the e-xhaust and 
PRT would exist for a longer period of 

Fven after the fire was extinguished the 
lines in zone fl sseie intact; therefore, there 
could have been no continuing source of 
flaimnabics in this zone which could hase 
SHSt.iiiied a fire of the magnitude that oc- 
curred. 

Rclatisely light daiiiagc in zone also 
indicates this. In view of this evidence 
and because there was no way for the fire 
to enter zone 3-A from zone 1 witli the gear 
lip and the fire shield int.ict, the iiiajor fire 
must have been ignited in zone 3-.V It is 
considered most probable, therefore, that 
the breather flame, after burning through 
the wheel well doors, entered zone s-.\ 
tt.neliiig upward and forward behind the 
.inxiliary fitc shield to tlie area of several 


flammable fluid-carrsiiig lines and the No. 
5 fuel filter. 

Because of the extensive bunioiit that oc- 
curred ill zone 3 it is extremely difficult, 
if not impossible, to determine the precise 
source of flammable niateri.il w-hcie the im- 
controllabic fire began or If a pre-existing 
leak was present in the zone which, when 
ignited, sustained the flame until fire dam- 
age released the large quantities of flam- 
mable fluids. From the fire pattern and ap- 
parent airflow- it is possible that the brcatlict 
flame impinged tiic presionsly described 
heat-split B nut. creating a spray of hidrau- 
lie fluid, and/or impinged upon the light 
.ihiminuni alloy cover of the No. 3 fuel 
filter CTcating a spray of fuel. Considering 
the fire-resistant quality of the lines in zone 
3-.\, the rapidity with which the fire began, 
,md the lack of precedence for such fire, tlie 
Board cannot discount the possibility of a 
pre-existing leak. 

Believing the raging fire was principallv 
in zone 3-.A, it is immediately apparent that 
because this zone is not scniced with fire 
extinguishing agent outlets, the fire could 
not be put out when tiic crew discharged 
the Freon. ,\lso, since the source of the 
flammable which ignited is unknown, the 
effect of the flight cn|inetr’s failure to actu- 
ate the emeigency firc-Mall shutoff v.ilve 
cannot be determined. 

CONCLUSIONS 

On the ba.sis of all tlie available cs-idence 
the Board concludes that in this in.stancc 
during an engine failure an abnormal ex- 
haust flame occurred- It is concluded that 
this flame did, in fact, ignite an abnormal 
elisch.irge of oil and fuel s’apors from the 
outboard No. 3 engine brc.-ither exit- The 
resulting flame from the breather then im- 
pinged upon and burned through the right 
wheel well doors and entered the interior 
of the No. 3 nacelle. The Board concludes 
that although fire damage- occurred in zone 
3, the principal fire in the nacelle was ig- 
nited from a source of fl.immablcs in zone 
3-.\ although the precise source and condi- 
tions sunounding how the flammablcs were 
released cannot be determined. 

,\s a result of the accident tlie Boaril has 
submitted recommendations to the Federal 
.\viatioii -Agency stating that it is bclicicd 
necessary, in the interest of safcti , that con- 
sideration be given to a requirement tliat 
zone 3-.A of Constellation aircraft be serv- 
iced with fire-detection and fire extinguish- 
ing equipment- -Also, that action is iicccssars- 
wliieli will, through directional control of 
the exhaust flame, ensure that an ahiiormal 
exhaust flame will not ignite a breather dis- 
charge or impinge upon the wheel well 
dooR when they are cither 0 |jcn or closed. 

AA'itii respect to the airport rescue and 
firefighting actiiitics, it is the Board's con- 
clusion that a lack of equipment and equip 
mciit capability was the principal reason 
the airaaft fire was not extinguished more 
promptly. 73ic record shows that the .Airport 
.Authority initiated action to increase its 
firefighting capability through procurement 

PROBABLE CAUSE 

Tlie Board determines tliat tlie proliable 
c-.msq of this accident was -an uncontrollable 
fire ignited in zone 3-.A by a burning 
breather discharge which was ignited bv and 


ELECTRONICS; Over, on and under , . . 



DIGITAL COMPUTER 
ENGINEERS 

NOW IS THE TIME 
TO MOVE UP FAST WITH 
AUTONETICS 

Here’s your opportunity to join 
the team that developed the 
nation's first transistorized port- 
able digital computer with "Big 
Computer" capabilities. 
Autonelics now offers you ad- 
vanced opportunities in the 
design, research, development, 
test and checkout, manufacture, 
and field service of digital com- 
puters. Apply your experience to: 

Tncrlial Guidance Systems 
Flight Control Systems 
.-Automatic Checkout Centrals 
Armament Control Systems 

BSEE or better is preferred, 
along with several years experi- 
ence in either systems or com- 
ponents associated with digital 
computers in circuits, memories, 
input-output equipment, logic 
design, analysis, or programing. 
Send your resume to: 

Mr. B. D. Benning. 

Manager, Em|)loyment Services 
Dept. B-122 

9150 East Imperial Highway 
Downey, California 

Autonetics @ 
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Will tomorrow be a challenge 



If you feel that your present job is 
not fully tapping your potential, here 
are 4 new career opportunities for 
Electronics Engineers that have every 
bit of the challenge you moy be 
looking for . . . 


I Site Systems Reliability Engineer: This position calls 
for a seasoned engineer capable of integrating and 
directing on-site reliability assurance activities 
necessary to secure customer acceptance of the detec- 
tion system. Unusual combination of technical ability, 
relations and communications (written and spoken) is 


required. Desirable experience includes approximately 
ten years in design and field installation of transmitters 
on electronic systems with ability in both electronic 
and mechanicai fields. Ability to motivate technicians 
for optimum performance is necessa r y. Salary structure 
is equal to the challenge. 


coiniiliicd with an abnnnnnl c.vlinmt flame 
during engine failure. 

By (he Criil Acionaiitics Board; 

J.VM1.S R. Dl'RfEE 
Chan Gurnkv 

n.ARMAK D. Dknnv 
G. JosKini Mineiti 
Lours J. IIectok 
SUPPLEMENTAL DATA 
The Civil .\eronaiitics Board was notified 
of this accident shortly after it occurred. 
.An investigation was coinmeneed in accord- 
ance with the provisions of Section 701 (a) 
(2) of the Federal .Aviation .Act of 1958. 
.A puislic hearing was Ircid in Miami Bcacli. 
Ma., on Mar. 51 and Apr. 1 and 2. 1959. 

Eastern Air Lines, Inc., is a Delaware 
corporation with corporate offices in New 
York City. The air carrier is engaged in tlic 
transportation of persons, property, and mail 
hy virtue of current certificates of public 
convenience and necessity isiicd by tlic Civil 
\eronautics Board, It possesses an air carrier 
operating certificate issued by the Federal 
Aviition .Vgcncs' for various routes. 

Capt. James W'. Rush, age was em- 
ployed by Eastern Air Lines Sept. 2, 1942. 
and became captain in 1944. He held a cur- 
rently v-alid airman certificate with airplane 
transport rating and aircraft ratings on 
DC 5, Martin 202/404. DC 6/7, Lockheed 
Constellation and L-188. Ilis last line check 
was Dec. 10. 1958. Capt. Rush held a cur- 
rent medical certificate, without waivers. -At 
Ihe time of the accident he had a total 
flying time of 15.9.S4 hr. of which 2,919 
were in the Constellation ec|nipmc‘nt. 


Pilot Robert P. Ilarkless. age A6. was 
cmploved by Eastern .Air Lines J.ni. 51. 
1955. He held a valid airman ccitificatc with 
airline transport rating and ratings for Mar- 
tin 202/404. He was checked nut av first 
officer on L-1049G equipment .Aug. 23, 
1950. His last instriiinent check was satis- 
factorily accomplished Jan. 7. 1959. and he 
held a current medical certificate, without 
waivers. .At the time of tire accident Pilot 
Ilarkless had a total flving time of 6,800 hr., 
of which 1.974 were in Constellation 
equipment. 

Flight Engineer Russel E. Eslibach. age 
33, was emproyed by the company on Feb. 
8. 1953, and became a qualified flight engi- 
neer Mar. 1, 1955. He held a valid airman 
certificate with flight engineer rating and 
aircraft and povverplant mechanic ratings. 
His medical certificate was current. He had 
csjmpletcd his last line check Aug. 26, 1938, 
.and his l.ist proficiency check Dec. 10. 1938. 
Flight Engineer Eshbach had a total flving 
time of 2.217 hr., of which 1,087 vveri in 
Constellation equipment. 

Flight .'Attendant AA'anda Carr, age 23, 
was eiiiploycd Nov. 3. 1936, and became 
a qualified Right attendant for Piastern .Air 
Lines Dec. 8, 1936, Her last refresher 
emergency trainiivg was Inly 20. 1956. 

Flight .Attendant Esther Tharpe. age 30. 
was employed Jan, 9, 1952. and became 
a qualified flight attendant Feb. 15. 1932. 
Her last refresher emergenev training wav 
Oct. 2. 1938. 

N 6240G, a Lockheed 1049G. manufac- 
tiircr's serial number 4663, was acquired 
by Piastern .Ait Lines, new, Dec. 8, 1936. 


At the tunc of the accident the ,iir- 
eraft had accunnilated ■,309 flving hours, 
of which 116 vvtHe since the last mainte- 
nance phase check on Nov. 24. I95S, Ihc 
aircraft was povvcral bv AA'right engines, 
model 9.S8TC-18E.A-3; and Hamilton 
Standard propellers, model 43p;60. blade 
model 6503B. The No. 3 engine had a total 

last overhaul. 

FAA Revises Pilots’ 
Instrument Needs 

VA'asIiington— Cnmmcrcijl pilots now 
must have a rninimurn of 10 hr. of in- 
strument flight instniction, under new 
tequircnicnts issued br Federal .Aviation 
.Agciicv ill an amendment to Part 20 of 
Civil .Air Regulatfons. 

Pilots also must demonstrate an ahil- 
itv to manuallv control theit aircraft 
solelv b\' the use of instruments and 
must also demonstrate a cross country 
plauned flight. 

In another amendment, private pilots 
now will be requited to have dual in- 
struction in basic control of aircraft bv 
use of instruments and must demon- 
strate emergency manual capability in 
attitude control, simulating the loss of 
visual reference during flight. Both 
commercial and private pilots must 
demonstrate fauiiliaritv with radio for 
communications and navigation. 


2 Radar Equipment Systems Specialist: This position 
calls for a creative engineer capable of conceiving 
and directing the design of long-range radar sys- 
tems. Desirable experience includes around ten years in 


at least one of the following: radar systems design, 
antenna systems, R.F. components, radar receiver sys- 
tems or radar data processing systems. Salary structure 
is equal to the challenge. 


Advanced Systems Engineer: This position calls for 
a creative engineer capable of defining future de- 
fense and space detection problems as well as the 
ability to conceive and establish the feasibility of 
optimum systems solutions to these problems —making 
use of the moat advanced techniques and understand- 
ing. He must recognize the need for and coordinate the 
development of new techniques and the exploration of 


new phenomena in the area of detection systems. Back- 
ground desired: Bachelor degree plus a combination of 
advanced training and several years experience in both 
the theoretical and practical aspects of detection sys- 
tems engineering. A desire to work in the conceptual 
phase of system design with the analytical ability 
required to evaluate and demonstrate the effectiveness 
of proposed systems. 


4 Advanced Radar Systems Analysis and Development 
Engineer: Engineers are needed who are able to 
visualize and define future defense and space prob- 
lems — conceive advanced radar systems to solve them. 
An advanced degree and/'or strong background in sys- 
tem analysis and design is essential. Assigiunents open 


include; analyze and define requirements for advance 
detection systems and determine broader parameters 
for such systems, establish their feasibility; analyze 
long range missile detection systems and specify op- 
timum configuration on the basis of utility, perform- 
ance, cost and delivery. 


All of these openings are on General 
Electric missile and satellite detection proj- 
ects and will be filled with engineers 
having the capability and desire to make 
creative contributions. 


Writ* in confidence to T. M. George, 


Missile Detection Systems Section 
HEAVY MILITARY ELECTRONICS DEPARTMENT 


GENERALI 


ELECTRIC 


SYRACUSE, NEW YORK 



BENDIX-PACIFIC NEEDS SYSTEMS 

AND CIRCUIT DESIGNERS FOR 


Unusual Creative Opportunities for 
» Electronic engineers with a well rounded 
background to participate in a unique research 
and development progRift(|i^ 

• Qualified mechanical design engTCH^nclud- 
ing'stnictural thermo-dynamicists in thisthal- 
lengi^finew field. ✓ **v 
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^'decision makers” at Motorola 
are engineers like you . . , 


OPPORTUNITIES 


MOTOROLA 


At Motorola, friendly cooperation is a way of 
life. The “chain of command” (right to the top) talks 
your language — and backs you up with shirt-sleeve 
action- You’d be working in a truly professional climate 
that encourages you to explore, create and contribute. 


These are some of the prime reasons why our project 
approach to military electronic assignments enjoys 
such solid success. Current expansion has created a number of 
diversified positions offering great opportunities for pro- 
fessional progress. And ... if you also like the idea of living 
under sunny Arizona skies, write today to Mr. Bob 
Worcester, Professional Personnel Representative, Dept, H-13 


WHO'S WHERE 


(Continued from page 23) 

Changes 

Lcstci R. Grolic, chief engineer for com- 
ponents, .\merican-Standard's Military Prod- 
ucts Division, .Vornood, Mass., succeeding 
t'dward L. Snainson who has been ap^ 
pointed technical a.ssistant to the president 
of the dis'ision. 

Monis I^bovits, chief of astro-aero sci- 
ences. Solar .\ircraft Co., San Diego. Calif. 
.\lsoi Ben C. .\xle), Jr., chief of avionics. 
Solar's Research and Development Kiigi- 
nccring Division. 

Dr. M'illiani G. Hoover, technical div 
rector. Granger -\ssociatcs. Palo .\lto, Calif. 

tt'illard H. Hughes, general manager, 
Microssasc Division. Kcarfott Co., Inc.. 
S ail Nuys. Calif., a subsidiary of General 
Precision Fqnipnient Corp. 

John L. Heins, head of engineering for 
CB Klectroiiies Disision of General Bronre 
Corp., Valley Stream, N. Y. 

The Marqiiardf Corp.'s Nuclear Systems 
Dis'ision, \'an Nnys- Calif., has made the 
following appointments: Dr. John J. Wag- 
net, staff scientist; Milton M. Weiiihaub. 
manager. Controls Knginccring Department. 

.\lcvandci N. Beichek, assistant director, 
the M'. L. Masson Corp.’s Research Labora- 
tory. New York, N. Y- 
■iTiomas F. Copeland, director of flying 
training. Flight Department, .\inerican ,\ir- 
lincs, Inc. 

Marvin J. Kuhn, director of the newly 
organized Plan.s & Programs Disision of 
.\ircraft .\rmaments. !nc., Cockcvsvillc, Md, 
Charles E. McGee, director of news, 
and Herbert A. Richardson, director of pub- 
lications. Trans \Vorld .Airlines, Inc. 

Dan McCarthy, general manager-altlino 
operations, Transoccan .Air Lines. 

W'cbcr deVore, director of the newly 
organized .\dvaneed Materials Division, Tay- 
lor Fibre Co.. Norristown, Pa. 

Philip 11. Young, assistant chief engineer. 
Space Recovery Systems. Inc.. FI Segtmdo. 
Calif. 

Dr. Vergil L. Sainc, director of solid pro- 
pellant operations. Ordill plant of Olin 
Mathieson Chemical Corp., Marion, III. 

Leslie G. Carter, operations maiia|cr. 
New York .Airways, Inc. Capt. Frank Lo- 
Tiuco sneteeds Sir. Carter as chief pilot. 
Also: Capt, F.dssin N. Baiir, assistant chief 
pilot 

Benjamin F. Rose. Ji„ manager of the 
newly formed Acfroii Division, Covina, 
Calif., of .Aeiojct-Ccncral Corp. 

George ]. Vila. Washington, D. C„ man- 
ager-N.AS.A for Convair Division of General 
Dynamics Corp. Thomas G, Possnall stic- 
cccds Mr. A'ila as Washington representa- 
tive for Convair l.Astronatiticsh 

fames S. Fatrior. Polaris missile system 
gnidance manager, Lockheed Missiles and 
Space Division, Sunnyvale, Calif., succeed- 
ing .A. F. Blight who becomes Polaris in- 
ternal systems niaiia|cr. 

S. .Austin Van Houten. manager of pro- 
duction and material control. Hughes .Air- 
craft Co.’.s Ground Systems Group. Fuller- 
ton, Calif. .Also: John C. Morey, managet 
of quality assntance for the Ground Systems 
Group. ■ 
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ARE YOUR TALENTS 
BEING RECOGNIZED? 

Hughes Fullerton's unique, new Professional Capabilities 
Register insures recognition of all your abilities 


Most engineers have had to face an unpleasant 
fad. Often an employer will hire from outside 
to fill a supervisory position. Entirely Qualified 
men “inside" are passed over. The problem is 
generally one of communication. The employer 
simply does not have adequate knowledge of 
his employees' abilities and promise. 

We believe our new Professional Capabilities 
Register is the most carefully designed com- 
prehensive plan ever devised to meet this crit- 
ical problem. We expect it to pay many divi- 
dends in maximum utilization of our manpower 
resources. It reflects the complete engineering- 
orientation of this fastest-growing Hughes 
activity. (From 800 to nearly 6,000 people since 
1957. Planned, schedu/etf growth.) 

The Register makes instantly available a com- 
plete record of every individual's abilities, in- 
terestsandaccomplishments. Previously hidden 
talents can now be put to use. Often these can 
mean the difference when reassignments or 
promotions are being made. Your potentials 
become a very real resource of Hughes- 
Fullerfon R & D Staff. 


Areas covered in the Register range from lan- 
guage skills through patents to books and 
articles published. It includes teaching expe- 
rience, professional affiliations. All data is kept 
up-to-date and handled by automatic data 
processing equipment for utmost efficiency. 

Hughes-Fullerton's philosophy of giving pre- 
cedence to the needs of engineers has worked 
well- Hughes-Fullerton was first with three- 
dimension radar... a major breakthrough in the 
stale of the art. Other vital areas of interest 
include advanced data processing and elec- 
tronic display systems. 

You s ho uld in v estigate Hu g hes-Fullerton, Our 
mushrooming grow t h makes openings avail- 
able at several expe rience levels for a variety 
of en g ineering specialties. Please telephone 
(c ollect) or write Mr. B. P. Ramstack, Director 
of Profess ional Plac ement at Hughes Aircraft 
Com pany, Hughe s-Ful l erton Research 4 Devel- 
opment, Fullerton, California. 


HUGHES 



FULLERTON, CALIF. PHONE TROJAN ].4080 
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EMPLOYMENT OPPORTUNITIES 

£N{;iNt!'!5 


New Multi-Million Dollar Engineering 
Research and Manufacturing Faciiity 



METALLURGIST 

Caterpillar Tractor Co., 
World's Leading 
Manufacturer of 
Diesel Engines 
Tractors— Motor Graders 
Earthmoving 
Equipment 
—Offers— 

MelallurglBt 10 oBsiune rospoDBlbUlly ot 
developmoDi ol hiqh lomporalure mo- 


Now Under Construction in 


Next (all llic Nordcn Division of United Aircraft Corporation will consolitlalc 
in its netv 530,000 sq. ft, Norwalk home the operations it is now carrying on in 
plants and labomorics in White Plains, New York and Stamford and Milford. 
Conneciicitt. The Ketay Department, however, a prominent leader in the field 
of rotating contponcnis, svill eontintic operations at its modern facilities in 
Commack, Long Island, 

An Unmatched CombiTiation of Professional 
and Living Advantages 


Production matoUurgical or quality con- 
trol experience desirable, 

Solary commensurate with qualitico* 

Send Resume Tot 

Johrt C. Myers— AW-129 
Technical and Professional Employment 

CATERPILLAR 
TRACTOR CO, 

Peoria, Illinois 


SOPHISTICATED 

ENGINEERS 


The ultra-modern new building on a spacious 80-acre site will contain the most 
up-to-date laboratory equipment, Norden's expanding programs offer a tvidc 
choice of assignments in advanced electronics areas. Typical ]>rojccts include; 
AN/ASB-7 Bo,mii-Nav System • S-Dimsnsio,sal Terrain Presentation for 
Low-Ftvixe Aircraft • NIfteorolocical Radar - Automatic Trackino Tl' 
TflEODOLiTcs • Inertial Navication SvstE,MS • Space Instrumentation Systems, 
On the pCFSonal side arc such advantages as living in picturesque New England, 
tvhere both tradltianal and modern homes arc available, though only -11 miles 
from New York City. And Nonvalk may be said lo have "more than its share" 
of cultural activities, boasting the largest community art center in the East and 
its otvn symphony orchestra. Outdoor recreation also abounds, with golf courses, 
beaches on Long Island Sound and exccllcm boat basins. 


Openings now at all levels in two locations — 
White Plains, New York and Stamford, Connecticut 


Fire Control Systems 
Radar SysIciTLS 
Communications Equipment 
Infrared Equipment 
Data Processing Etjuipment 
Television Systems 


Inertial Guidance Systems 
Navigational Systems 
Sc Components 
Microwave Equipment 
Aircraft Instrumentation 
Anti-Submarine Warfare 


Send resume to: 

. • . Technical Employment Manager 

■ Jfin - norden laboratories 

I NORDEN DIVISION OF UNITED AIRCRAFT CORPORATION 

121 Westmoreland Avenue— White Plains, New York 


A NEW STATE OF 

n entifBly new eoneept^ f^r fhe^ SUCCE! 
openings in the 58,000.00 to 


SERVICE MANAGER 

One of the lorqeBt aircraft dietribulore 
requires on experienced service man 
ogee. Prefer man with experience b 
light, medium and heavy oirctalt whi 

electronics shop. 


IN All INTERESTS OF AVIATION 

If You're Importont, you either read 

AVIATION WEEK 


or you odvertlse In it, or both. 
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perations 

Research 

Scientists: 


Need time to develop 
your ideas? 

Most scientists engaged in operations research 
work seem to feel that they cannot do their most 
productive work when they arc constantly 
fighiing unrealistic deadlines. 

The operations research programs al System 
Developmenl Corporation are carefully planned 
to provide ample time for the developmenl of 
new ideas that apply lo the development of large- 
scale. compulcr-ba.sed informaiion-processing 
systems. 

The following are ju.sl a few examples of the 
areas in which Operations Research Scientisis 
work at SDC: (I I simulation and operations 
gaming techniques in problems of control 
systems: (2) mathematical logic applied lo 
universal computer languages: (3) medical data 
processing; (4) stochastic modeling of man- 
machine inicraciions; (5) logistics; (6) test 
design for operational computer programs. 
Operations Research positions are now open for 
sciemisis at several levels of experience. Please 
send your inquiry lo Mr. E. A. Shaw, SDC. 
2404 Colorado Avenue, Santa Monica, Calif. 


"Application of Computer Simulation lo 
Production System Design." a paper by Alien 
J. Rowe, is available upon request. Send request 
to Dr. Rowe at SDC. 



SYSTEM WEVELOPMEaXT 
COKPORATIOX 

Santa Monica, California • Lodi, New Jersey 
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Join Sanders Associates 
and combine 

PLEASANT COUNTRY LIVING 
with a TOP FLIGHT 
ENGINEERING CAREER 


A( Sanders Assoeia 
of Nashua, N. H.- 
probc deeply inlo 
systems and comp< 


s- located in the friendly New England community 
ou will find a variety of engineering programs that 
Ivanccd areas of clecironic and electromechanical 
ents for industry and defense. 


Here in the fresh clean world of the country, away from the soot and 
strain of heavily populated areas, you will discover that Sanders can 
offer you a wide range of opportunities — at fully competitive salaries. 
You will enjoy diversified assignments on such technically advanced 
projects as the terminal guidance, or seeker system for the Eagle Missile, 
working with the engineers who originated such products as Panar* 
radar. Dare target-seeker system, Fleaprinl® flexible printed circuits, 
Tri-Plate* microwave products and other Sanders “firsts." 

The cost of living is low in Nashua; schools are excellent and attractive 
homes are available. Downtown Boston is less than an hour away, as 
. arc the recreations of mountains, oceans, lakes. 


\ Openings available for: 


SYSTEMS ENGINEERS 

ECM, ASW, Missile, Telemetry, Microwave 
Data Reduction and Communications. 

CIRCUITS ENGINEERS 

RF. VJdeo. Audio^ Data Processing, T 


ANALYTICAL ENGINEERS 

Data Systems, Weapons and Counte 
INSTRUMENTATION ENGINEERS 
Gyro Development — Gyros. Accelerometers and 
related products. 

System.’ Development— Electromechanical and 
electrohydraulic systems. Analytical back* 
ground 'helpful. 

Servo Development — Develop electroh.vdraulic 
servo valves and other hydraulic and mechan- 
ical control components. 

Product Engineering — Design evaluation for 
cost reduction and produetibilityj engineering 
assistance in tooling and production problems. 


SENDERS RSSaCIRTES, INC. 


® wlslMcd timlcnufli 


NASHUA. NEW HAMPSHIRE 


STRESS ANALYST 

ADVANCED ROCKET 
RESEARCHandDEVElOPMENT 


HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 
CUMBERLAND. MARYLAND 



MR. W. D. LINKENHOKER 
HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 
BOX 210 CUMBERLAND, MARYLAND 




POSITIONS IVAVrfO 

Ptlct—^cilrw Coo 



Wh«( is {foitr problpiii? 
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NEED 

ENGINEERS? 


SENIOR STAFF 
SPECIALISTS 


An employment advertisement 
in the EMPLOYMENT OPPOR- 
TUNITIES SECTION will help 
you find the engineers you 
need. It's an inexpensive, time- 
saving method of contacting 
competent personnel for every 
engineering job in the Aviation 
industry. The all paid circula- 
tion of AVIATION WEEK offers 
you an opportunity to choose 
the best qualified men avail- 
able. 

For rates and information 
write s 


Classified Advertising 
Division 


AVIATION 

WEEK 

P.O. Box 12 

New York 36, N. Y. 


Positions are open in Honeywell’s Aeron.autical Division 
for three qualified senior engineering specialists. Duties 
are 1) to guide development and design projects in the 
application of advanced techniques to Honeywell de- 
signs; and 2) provide technical assistance in specialty 
areas for selection and execution of new svstem and new 
product developments. 

For these openings, advanced engineering study and 
relevant military experience will he valuable. These are 
not purely advisory positions. Those men chosen will be 
expected to participate actively in the execution of 
Division Engineering Programs. 

WE.-^PON DELIVERY .A\D 
CONTROL SYSTEM COMPUTERS 
Background of computer and system development for 
bombing, fire control, or navigation. Experience with 
anait^ and digital systems, tie-ins, weapon character- 
istics, and performance determination. 

RAD.-VR AND RELATED SYSTEMS 
Background of airborne system engineering in one or 
more areas such as .AMTI, doppler, monopulse, ECM, 
CCM, infrared, and communications. Experience should 
include responsibility for establishing svstem configura- 
tions, technical development, and evaluation. 

ELECTRONIC CIRCUITS 
First-hand knowledge of design techniques for advanced 
circuits — dc, low Irequencv, pulse, and r.f. — for con- 
trol, computation, measurement, and communication. 
Must be knowledgeable with respect to solid state devices 
and circuits and interested in making major contribution 
to Division application of microcircuit techniques. 

To arrange nn iniervievi, write to 

J. K. Rogers, Chief Engineer, 

Preliminary Development Staff, Dept. 155A 

Honeywell 

AERONAUTICAL DIVISION 

2500 R'dBwoy, Mioneopolit 13, MInrewta 
To exphn frofiisiovol opforixmliri i« Mirr opera/, mi earn lo 

eoait, imJ your opplUoiion in eonfdeHce ,o H. D. Eciilrtm, Honeymetl, Dept. 
t:5A,MinneapoIii 3, Minneioia^ 


AVIATION WEEK, D« 


sr 7, 1959 


EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT 

PROBLEM? 

When you are in need of 
specialized men for spe- 
cialized jobs, contact them 
through an employment 
ad in a McGraw-Hill Pub- 
lication. 




CONSTRUCTION METHODS AND 
EQUIPMENT 

ELECTRICAL CONSTRUCTION AND 
MAINTENANCE 
ELECTRICAL MERCHANDISING 
ELECTRICAL WHOLESALING 
ELECTRICAL WORLD 
ELECTRONICS 

ENGINEERING AND MINING 
JOURNAL 

ENGINEERING NEWS-RECORD 
FACTORY MANAGEMENT AND 
MAINTENANCE 
FLEET OWNER 
FOOD ENGINEERING 
NATIONAL PETROLEUM NEWS 
NUCLEONICS 
PETROLEUM PROCESSING 
PETROLEUM WEEK 
POWER 

PRODUCT ENGINEERING 
TEXTILE WORLD 

THE MEN YOU NEED ARE 
THE MEN WHO READ THE 


McCIILW-HILL PUBIICATIOIIS 


} West 42nd St., 
V York 36. N. Y. 


AVIATION 


EMPLOYMENT OPPORTUNITIES 


1 $C»ACHLfGHT 

SECTION 



1 ^— 


Openings for 

DESIGN ENGINEERS 

A 


f .. 


for 

/ Rommort-Wornor 


GAS TURBINE 

( / 


ENGINES 

Vf NjESS!- 


1 in Solar's rapidly expanding 

WORLDWIDE 
AIRCRAFT LEASING 


1 gas turbine programs 

' in sunny San Diego 

available on lease, sale, lease-pur- 


Pre?iiilbuiry"n«ip and Product . , , ■ i ^ i 








1 i 




P& w 
2800 C B 16 

THIS IS AN ORIGINAL C B ENGINES 







SOLARW 

AIRCRAFT COMPANV^^ 






HILLER HELICOPTER 

Modernited UH12B with complels Q9rt 
priced, low lime. 

EAST COAST AVUTION CORPORATION 




AVIATION WEEK, D« 


7, 1959 



SEARCHLIGHT SECTION 


FOR SALE 

C46 AIRCRAFT 

A or F and T Category 
Passenger or Cargo 

Immediate Delivery 
INTERNATIONAL AIRCRAFT 

LOCKHEED AIR TERMINAL. BLJRSANK, CALIF. 
CALL TRIANOLE 9-S370-CABLE INTERAIR 

TR4DES ACCEPTED 

BROKERS WELCOME 


WANTED 

One Sea-Bee Aircraft 

in very good condition, if pos- 
sible major overhauled, with 
low total time. Please state 
total time for airframe end 
engine and give spare parts 
inventory. Answer to Oster- 
mans Aero AB, Stockholm 7, 
Sweden, 


rOR SALE 


1952 Beechcraft D-18S, 

Ssrial No, A'S47. E»c«Jlenl Condilion 



SEARCHLIGHT 
Equipment 
Locating Service 

No Cost or Obfigot/on 

This service is aimed at 
helping you, the reader of 
“SEARCHLIGHT”, to lo- 
cate Surplus new and used 
aviation equipment and 
components not currently 
adverti.sed. (This service i.s 
for USER-BUYERS only). 
How (o use : Check the deal- 
er ads to see if what you 
want is not currently ad- 
vertised. If not, send us the 
specifications of the equip- 
ment wanted on the coupon 
below, or on your own com- 
pany letterhead to: , 

Searchlight Eqc/ipment 
Locating Service 
e/e AVIATION WEEK 
P. O. Box 12, N. Y. 36, N. Y, 

Your requirements will be 
brought promptly to the at- 
tention of the equipment 
dealers advertising in this 
section, You will receive re- 
plies directly from them. 


c/o AVIATION WEEK 

R. O. B»> U, N. y. 36, N. Y. 

rienac bpll> US lorste th« TollowInE e«|Uiij. 



BARGAINS! below wholesale! 






Olft extensive Convair program enobles you 
to buy these excellent oircraft substontially 
below our cost. For immedlote details on the 
purchase, leose or financing of any of 
these fine planes, call: 


Mr. Anthony Ming 
FltDERICX I. AYER I AiSOCIAtCS. IF 
250 Park Avenue, New York 17, N. Y. 
MUrroy Mill 7-1800 


WORLD WIDE AIRCRAFT DEALER 



ADVERTISERS IN THIS ISSUE 


AEROtUIP CORP,. HARMAN DIV. 

AMERICAN MACHINE A FOUNDRY CO. 

PRODUCTS DIV 

ARCTURUS MANUFACTURING CO. 


AUT0NEGTIC5. A DIVISION OF NORTH 

AMERICAN AVIATION. INC 

AVIATION WEEK 


AVI.ATION WEEK, DECEMBER 7, 1959 


7 HUGHES AIRCRAFT CO 173 

«0 HYDRA ELECTRIC 121 


INTERNATIONAL ELECTRONIC RESEARCH 


SINCLAIR REFINING CO 132 

SINGER MANUFACTURING CO., THE S3 

STATHAM INSTRUMENTS. INC 127 

STELUAROYNE LABORATORIES. INC IS2 


TEXAS INSTRUMENTS. INC 59 


TRANS WORLD AIRLINES. Il 




OELATAN MANUFACTURING CO G 

CONNER SCIENTIFIC CO SS 

OOUDLAS AIRCRAFT CO 78*7S 

OU PONT DE NEMOURS 4 CO., E. 1 21] 





VASIAN ASSOCIATES. TUGl 
VICKERS. ARMSTRONGS, L 



NATIONAL UTILITIES CORP. 


NEW DEPARTURE DIV., GENERAL MOTORS 



PESCO POTS. DIV.. 80RG. WARNER CORP S8 

PHELPS DOOGE COPPER PRODUCTS CORP. .. . I 
PROPULSION TEST FACILITIES S6 



SANBORN CO. 


SIKORSKY AIRCRAFT. OlV. OF UNITED 

AIRCRAFT ... IG 


WESTERN GEAR CORP II 

WESTINGHOUSE ELEC. CORP. B3.SS 


ADVERTISING 



AVIATION WEEK, December 7, 195i 


AVIATION WEEK, December 7. 1959 


183 


LETTERS 


Linguistic Incongruity 

III rcph' to Mr. I'lilfoid's letter "W'otiI 
CJioicc." in the Oct. 26 issue, p. 154; I 
liclicsc if he looked np Civil .\ii Regulation 
60-60 it would satish' hi.s qiiesKoning your 
choice of words. 

•\s a definition C.\R 60-60 states; “Acro- 
batic Flight Maneuvers intentionally per- 
formed he an aircraft invoh'ing an abrupt 
change in its altitude, an ahiiomial attitude, 
or .an abnoniaal acceleration.'' 

\'crv fcav pilots I knon- use the term acro- 
batics in their discussions on flsiiig. It seems 
to me the intcK’li.aiige of w ords here is just 
another csainpic of the incongraiitics of the 
English language. .Agreed? 

lst'1.1-. J.sMES II. He.ssi.ey 
I'S.VF 

Wethersfield. Engl.ind 


Defense Dollars 

"Washington. Nov. 6— The Nasv is 
scrapping H Sc.iM.ister jet seaplanes built 
bv the Martin Co. under .i S4-H.000.00H 
eontraet terminated last .August. 

".A Nas v spokesman said usable parts and 
instruments will be remosed before the 
hulks are .serapped. 

"Tlic program was scrapped in .August in 
an effort to sai-e S72 million in proposed 
expenditures for the planes and support 
cguipineiit." 

Tlic above news release appeared in the 
Oakland Tribune, Nov. 5, 1050. Most 
people nho arc not concerned "ith the 
defense of this coimtrs- probably took it for 
granted or ignored it. But let us look at 
the sordid record of the Nar y ncpartincnt 
in matters of procurement. Certainly the 
Lixpaycr under the compulsion of law to 
pav for these enormous expenditures is en- 
titled to something more in the ssay of 
defense of his homeland. Let ns look at the 
record during the past several years; 

(1) The Navy jet engine plant at Rom- 
ulus. Mich., project. .Aliout 650 niilhmi. 

17) Tlic McDonnell F5IM fiasco. Mil- 
lions. wasted, running into the hmidreds. 
for planes tlut had to he scrapped due to 
improper procurement policies by Navy 
procurement officials. Lives lost. 

(3) The Conv.iir R3Y Flying Boiits that 
had to ^ mothballed due to the insistence 
of the Nas-s- th.it contrarotating propeller 
powerplants be used. The-se phines are idle 
after two were WTCcked. This project; S220 
million. 

(4) Tlic SeaMaster program scrapped in 
its entiretv because the Navy insistetl on 
invading the orbit of operations perfonned 
hi' the Strategic .Air Comm.md. Four hun- 
dred forti-one million dollars wasted and 
lives lost. Why a 600 mph. scs]alane was 
facetiously lalxricd as a "minelayer" is more 
than credulous. 

Now what docs this add up to? For one 
tiling it shows the procurement polici', 
apparenth with the lilessing of the Con- 
gress, is little thought of. rcg.itdlcss of the 
enormous waste to the taxpayer who is not 
getting the most out of the defense dollar. 
Yet the Administr.itioii h,is done nothing to 


Avinlioii Wppk teetcontei the opinions 
o/ its readere on the jssiirs raisetl in the 
magazine's etiitorial columns. Atlilress 
letters to the Eilitor. 4riatian Ifeek. 
330 W. J2nil St.. \eir York 36. V. 
Try to keep letters under 500 leorrfs and 
give a genuine identification. We icill 
not print nnonymons letters, hut names 
of tcriters trill be tritliheld on request. 

correct this situation nor has it criticized 
naval prociirenicnt policies for the way they 
are now being conducted. 

But this docs something much more 
harmful than the mere waxtiiig of dollars 
which the poor overburdened taxpayer must 
supply. It shows our potential enemy. Red 
Russia, that the top teclinic;il direction is 
confused and that intersen'ice riialp' can- 
not he controlled by the top administration 
of our Defense Department. If also shows 
th;it. if a mihtarv showdown ei'Cr arrives, 
we arc infected with confusion and waste. 
Tills .Administration has done nothing to 
corfcet these disastrous policies. W.istc is 
a luxnrv we cannot afford. 

Ill round figures, the record reveals that 
approximately SI billion were wasted, that 
mam- lives were lost in accidents, that we 
arc not getting the most out of the aiail- 
ahlc defense dollar, and that technical di- 
rection is inadequate to meet the demands 
of the day to defend this country. We think 
it is time for a cliangc! 

A\'ii.i.is L. Nye 

Ilayw-ard, Calif. 


Pilot’s Pay Cut 

Reference the Delta .-Air Lines pilot dis- 
pute over seniority I.AW Nos'. 2, p. 41 L 
mv eies arc filled with teats for that poor 
Delta pilot who. because of the scnioriti- 
dispute, was forced to take a DC-7 schedule 
at ncar-stanatioii wage of only S22.140 a 
vear instead of being able to hoard the 
DC-S gravy train at 528,662, 

If I oiiK- knew this poor pilot's name. 
I’d help raise a collection to feed his family 
(or pav for his new swimming pool). When 
arc the airline pilots going to grow up and 
stop bchai-ing like pigs at the trough? 
.AiRUNF. P.XSStNCEB 
4201 Massacliiisctts ,Ave.. N. AV. 
W'ashington. D. C. 


Space Apathy 

Being a college student docs not qualify 
me as an expert in astronautics or politics 
and I tn- not to make it a habit to disnlay 
my ignorance in these subjects- But it does 
not take an expert to obsctie the inert form 
of complacenci- which still prevails in 
•.America iu reference to Soviet space achiei-e- 

I bclici'c that this complacenci- stems 
from ID a general disinterest of the .Amer- 
ican public other than a light curiosity in 
space achievement; (2) a fiilse belief that 
U. S. achievements in space — the Explorers, 
Pioneers, and Diseoicrers — are at least equal 
in magnitude to the Russian Mcchtas, 
Luniks, .ind Sputniks; (3) a tendency to 


belittle the magnitude of Soi ict aeiiievcnicnt 
with such .statements as put forth by Mr. 
Claflin in his letter |.AW Nov. 2. p. 134), 
"Should Russia get that much credit for 
missing the original liirget. the moon?” or, 
".Anyone ran cluster eugiires. and with 
enough tries they will all bang off together.” 

'Iliis tine of feeling extends all the was tn 
some of die top UtcI positions of Congress 
and the Administration. If is the real reason 
for all the - . confusion and disagreement 
as to exactli what we are try ing to accom- 
plish . . '; not the negative potential of 

space flight .is Mr. Chifliii believes. 

There must be some way to prod Congress 
and the AdministMtion to formulate specific 
programs for sneh projects as a manned sp.icc 
station ntilirini ai-ailahlc or soon to be aiail- 
ablc hardiv.irc and boosters, and to back up 
such programs with adequate funding. 

If we cannot find a way to overcome oiir 
inertia, the Russians will when they place 
the first man in space. 1 would certainly 
prefer the products of the "fear and other 
ngli' emotions" that .-AAA' is tning to stir up 
to this. 

Jamfs E. HuenixesoN 
Melbourne, Fla. 

Invisible Hazard 

The Safety article in your Nov, 9 is.suc 
p. 133). in which it is shown that vortices 
trailing hcai-y aircraft for long distances 
can cause major structural failure of other 
aircraft, is inost disturbing. 

This highly dangerous, ini isibic hazard ap- 
pears to have been isolated to airflow effects 
at wing tips. If so, why shouldn't this be the 
subject of research with the objcetii-e of 
temoi-ing or signifirantli- reducing tills hazard 
for the flying piihlic? 

It would seem possible tli.it wing tip de- 
sign could be modified to keep this effect 
within reasonable bounds in much the same 
ivav as efforts to reduce aircraft noise arc 
being made. This sounds like a job For 
N.AS.A or the .AOP.A Fmmdation, or both. 

I. Kfxxetk Lewis 
College Park, Md. 

Same Name 

In the Oct. 12 issue of .Aviation Week. 
on p. 57, there is mention of a British 
missile called "Seaeat." 

AVc haie read of it direct from Biitish 
publications before, but didn’t bother since 

Now that the name "Seaeat” is published 
in the U.S.A.. in your AAA', we must 
mention that it is a registered trademark of 

Oil the other hand, what earthly con- 
nection can there be between a missile and 
a Scac.it? 

AA'c have derived It from sea-going cata- 
maran, a ti pe of boat. A\ c also note that the 
land version of flieir missile is to be called 
Tigcrcaf. Tliis is the trademark of an East 
Coast boatbuildcr, applied again to a cata- 
maran. Can't those British be original? 

Dick Szakacs 

Ilydrocraft 

San Diego. Calif. 


tS4 


AVIATION WEEK, December 7, 1959 



^ Latest in tin- I.FD suric.s »f Ground Control Ap- 

Ny proadi Sy.stems is the new KCR (Extemk-d Coverage 

Radar) ... a compact, high power, high precision 
sy.stem capable of contrulliiig .Jet tratlic iiiiicklv and 
accurately on any one of four runways. 

Four modes of control are displayed on a single 
nat7*o.Ty’ indicator . , . Airport Surveillance (ASK) from 1 to 
• -HI miles , . . Precision Approach (PAR) from 1 to -Hi 
mile.s . . , and Slant F'light Control (SFC) from 0 to 
.-limb-out can also be controlled in the SFC mode. Elevation scan is 
all modes. Azimuth scan is I-")'-' in PAR and SFC modes. 


I APPROACH AND -/..'iS 
DEPARTURE CONTROL 


The system provides a large volume of instantly accessible coverage in ;» dimeu- 
.sions. Significant benefits include ; reduction of contact time required from controller 
to aircraft . . . allowance for adequate warning time in the event of confusion in 
aircraft course . . . elimination of interference can.sed by terrain and precipitation 
characteristics. 

Specific features include: electronically computed pre-determitiud cursors to 
indicate elevation and azimuth approach to touchdown , . . also establish center, 
fioor or ceiling of any slant flight corridor. Remote bear- 
ing readout provides quick, positive dial indication of 
center of SFC zone for complete coA'erage of departure 
by high performance jets. 

The foregoing briefly describes this highly versatile 

system’s many advanced features. It serves to e.xemplify I.FE capabilities 
for meeting new problems with new concepts . . . from pi opo.sal-to-proto- 
type-to production. 

Leadership from Bxperimtee 

LABORATOR^FO^ELECTRONICS^NC^07^oIIIIIIoIJwrwTlrmI!u^osToI!^ 

INGINEERS; IFE ll 9reiwing foil duo Is Iho monr creolivo coiMrlbuliom of Iho 
onginsoring iloff, Sexeral, ouf-ilonding employmonl opporfvnilioi now eziti in 
r and Sufvoillppto, Na.igoliop ond Ools Proooiilng, and in Mit>o-ovo 
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BACKWARD WAVE OSCILLATORS 


Features: 

• SMALL SIZE 

• LOW VOLTAGE 
» LONG LIFE 

• RUGGED CONSTRUCTION 
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FREQUENCY - IcMc 
TYPICAL PERFORMANCE 


Varian X-band BWO’s are now the standard of the industry for systems 
requiring long life, low voltage operation, and small size. Characteristic of 
Varian BWO's is a uniform power output and helix voltage relationship with 
frequency. The metal and ceramic construction offers the most reliable tube 
at the lowest cost and assures dependability in severe environments. 

Varian makes a wide variety of Klystrons and Wave Tubes for use in Radar. 
Communications, Test and Instrumentation, and for Severe Environmental 
Service Applications. Over lOO are described and pictured in our new cata- 
log. Write for your copy — address Tube Division. 



VARIAN associates 


PALO ALTO 22, CALIFORNIA 


Representatives thruout the world 


KLYSTRONS. TRAVELING V/AVE TUBES, BACKWARD WAVE OSCILUTORS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS. MICROWAVE SYSTEM COMPONENTS. 
NMR & EPR SPECTROMETERS. MAGNETS. MAGNETOMETERS. STALOS. POWER AMPLIFIERS. GRAPHIC RECORDERS. RESEARCH AND DEVELOPMENT SERVICES 





